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DELTA WRENCH = User Guide

WARNING
To reduce the risk of injury, before using or servicing tool, read and understand
the following information.
The features and descriptions of our products are subject to change without
prior notice.
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SAFETY INFORMATION

INFORMATION (No. 6159920940) PRIOR TO USE THE PRODUCT AND PAY

2 WARNING: PLEASE CAREFULLY READ THE DELTA WRENCH SAFETY
ATTENTION TO THE SAFETY INSTRUCTIONS PROVIDED.
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BATTERIES INFORMATION according to European
regulation 2006/66/EC

BATTERY SPECIFICATION

TYPE: Lithium-ion, 3.6 V, 2.9 Ah
CELL WEIGHT: 5049

Install the battery in the handle of the Delta Wrench (see the picture below):

&

@ NOTE: Once removed, dismiss the wasted batteries depending on local regulations.

11/2019 8 (192)
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1 INTRODUCTION

1.1 About this document

This document is a User Guide for the Delta Wrench. It has the main following parts:

Part Name Description

Chapter 1 Introduction This part introduces this User Guide and provides
the Delta Wrench technical specifications.

Chapter 2 Delta Wrench Overview This part introduces the Delta Wrench with its
models and accessories.

Chapter 3 User Interfaces This part provides an overview of the user interfaces
available on the Delta Wrench (Display, keyboard,
ports, etc.).

Chapter 4 Working with DeltaQC This part introduces the operations of the Delta

Software Wrench management software.
Chapter 5 Getting started with Delta This part explains to the operator how to perform the
Wrench Manual Zero Adjustment and how to execute a
Demo test.

Chapter 6 Pset This part details all the parameters and tightening
strategies available for a tightening or quality control
program.

Chapter 7 Offline mode This part describes how to create Psets offline,
without a Delta Wrench connected to the PC.

Chapter 8 Delta Wrench settings This part leads the operator in all the settings of the
Delta Wrench, in order to customize the product to
the customer’s needs.

Chapter 9 Statistics This part explains the statistics calculated after the
tests and the formulas used.

Chapter 10 | Results viewer This part describes how to retrieve the results from
the Delta Wrench to the DeltaQC.

Chapter 11 | Curves viewer This part describes how to retrieve the curves from
the Delta Wrench to the DeltaQC.

Chapter 12 | WLAN Communication This part explains the operations of the optional

Protocol WLAN radio module.

Chapter 13 | Working with Open Protocol | This part explains the use of the Delta Wrench with
the Open Protocol Interface.

9 (192) 11/2019
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Part Name Description
Chapter 14 | Maintenance and These chapters are dedicated to the instrument
and 15 Troubleshooting Guide maintenance and troubleshooting.
Chapter 16 | Appendix A - Calculating This part explains how to calculate the correction
correction coefficients for coefficients for extensions.
extensions
Chapter 17 | Appendix B — Delta Wrench | This part summarizes the default setting of the delta
Factory settings Wrench.
Chapter 18 | Abbreviations Table of the abbreviations used in this User Guide.

1.2 Specifications

TECHNICAL
¢ Operating torque range: from 10% to 100% of the capacity
e Torque static accuracy: 1% of torque reading + 1 digit (within the operating
torgue range)
e Torque overload capacity: 20% of FSD
e Minimum angular speed: 3°/s
e Angle measurement accuracy: 3°s < angularspeed < 15°/s — 4,0%
15°/s < angularspeed < 30°/s — 15%
30°/s < angularspeed =< 150°s — 40%
e Maximum angular speed: 150 °/s
¢ Stability of zero offset with temperature:  + 0.1% of FSD/°C
¢ Results memory capacity: 1000
¢ Unit of measurement supported: N-m, kgf-m, kgf-cm, Ibf-ft, Ibf-in, ozf-ft, ozf-in, kp-m, dN-m
BATTERIES

e Battery power supply: Rechargeable battery, Li-ion 3.6 V, 2.9 Ah
o Full charging time: 4 hours 30 minutes

o Battery life:
o Delta Wrench without radio modules: 10 hours (typical)
o Delta Wrench with WLAN radio module (connected to CVI3):
- 5 hours (2,4 GHz)
- 4 hours (5 GHz)

@ NOTE: In case of Delta Wrench with WLAN radio module, the battery life changes
depending on the tool connected.

—

i ) NOTE: In case the Delta Wrench is connected to a third-party application like Open Protocol or
WLAN Protocol, the battery life may change depending on messages sent during connection.

11/2019 10 (192)
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DIMENSIONS AND WEIGHT

o j O
B
o e T P ——— |
(EI e eaee
P e T T T Tes e T e T Tl Q
[ =
Model A B** C* D* Drive | Weight (kg)

Delta Wrench 30 Nm 402.0 320.3 45.0 394 9x12 0.7
Delta Wrench 150 Nm short 418.0 342.5 45.0 39.4 14x18 0.8
Delta Wrench 150 Nm 627.0 552.5 45.0 394 14x18 1.6
Delta Wrench 200 Nm 625.0 550.5 45.0 394 14x18 1.6
Delta Wrench 400 Nm 1028.0 | 953.5 45.0 394 14x18 2.7
Delta Wrench 500 Nm 1137.0 | 1100.0 45.0 394 21x26 4.2
Delta Wrench 800 Nm 1314.0 | 1362.0 @ 55 @ 55 @ 28 4.5

*  Dimension C and D are the

maximum dimensions; for the Delta Wrench 800 Nm models,

they correspond to the maximum diameter of the transducer.

**  Dimension B is the standard arm (measured at the center of the end-fitting tool); these data
are used to calculate the torque correction coefficient when an extension is used. This
dimension is calculated for the standard end-fitting tools; if a different end-fitting tool is used,
this measure must be calculated again.

Refer to the “Appendix A — Calculating Correction Coefficient for Extension” for further
details.

Dimensions are expressed in millimeters (mm).

11 (192) 11/2019

 Dosontlon | B



Part Number

Desonttoe | B e

Page

6159937790
17

11/2019

12 /192

ENVIRONMENTAL

Obey the followings during operation:

¢ Internal Use only

e Environmental Class: Il

o |P Grade according to EN IEC 60529 (except connector): IP40
¢ Ambient Temperature: 5 to 40°C

e Operation to reduced specification over a temperature range of -10 to 60°C (Delta Wrench models

only)
e Atmospheric humidity: 10% to 75% (non-condensing)

e Altitude: Up to 2000m
INTERFACES

e MiniUSB 2.0 port

e WLAN radio module (optional):

o Type: 802.11a/b/g/n

o Frequency: 2.412 - 2.484 GHz, channel 1 — 14, 5 MHz channel separation
5.180 - 5.240 GHz, U-NII-1, channel 36, 40, 44, 48, 20 MHz

channel separation

@ 5 GHz frequency band not available in the European Union.

o RF output power: 802.11b (DSSS): +20dBm (typ.)
802.11g/n (OFDM): +17dBm (typ.)
802.11a/n (OFDM): +15dBm (typ.)

o Receive input level (max): -10 dBm

e ZigBee radio module (optional):

o Type: Based on the Ember EM351 or EM357 single chip ZigBee solutions

o Frequency: 2.4 GHz ISM Band
250 kbit/s over the air data rate
16 channels (IEEE802.15.4 Channel 11 to 26)

o RF output power: +3 dBm output power (+8 dBm in boost mode)

11/2019 : :m
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SYSTEM REQUIREMENTS

Below are the PC minimum requirements for installation of the management software DeltaQC:
e Processor: 800 MHz or above

e Memory: 256 Mb or above

o Hard disk space: 10 GB

¢ Display: 800 x 600, 256 colors (1024 x 768, High Color (16-bit) recommended)

e Operating Systems: Windows XP SP3, Windows 7, Windows 8, Windows 8.1, Windows 10
e Microsoft Excel (required to view the exported file with the tightening results)

CALIBRATION CERTIFICATE
Delta Wrench has a Desoultter factory calibration certificate.

1.3 EC Declaration of Conformity

The Delta Wrench is in conformity with the requirements of the council Directives on 06/22/1998 on
the approximation of the laws of the Member States relating:

e 2004/108/EC EMC Directive — Electromagnetic Compatibility
o 2011/65/EC ROHS Directive — Risk Of Hazardous Substances
e 1999/05/EC R&TTE Directive — Radio and Telecommunications Terminal Equipment

The Delta Wrench complies with the following normative:

e EN61010-1:2010 Safety Requirements for Electrical Equipment for Measurement,
Control and Laboratory Use — Part 1: General Requirements.

The Delta Wrench is marked with the following symbol:

CED

The Delta Wrench may be operated in the following countries:

ISO 3166 ISO 3166 ISO 3166 ISO 3166
Country 2 letter Country 2 letter Country 2 letter Country 2 letter
code code code code
Austria AT Germany DE Malta MT U_n ited GB
Kingdom

Belgium BE Greece GR Netherlands NL Iceland IS
Cyprus CcY Hungary HU Poland PL Liechtenstein LI
Czech

Republic Ccz Ireland IE Portugal PT Norway NO
Denmark DK Italy IT Slovakia SK Switzerland CH
Estonia EE Latvia LV Slovenia Sl Bulgaria BG
Finland Fl Lithuania LT Spain ES Romania RO
France FR Luxembourg LU Sweden SE Turkey TR
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2 DELTA WRENCH OVERVIEW

The Delta Wrenches are electronic wrenches designed for optimal operation in:

e Tightening operations in production:
The Delta Wrench performs tightenings by
offering a wide variety of tightening
strategies. The test results can be
retrieved by the Delta Wrench
management software (DeltaQC), exported
in Microsoft Excel and then printed
(according to the customer’s needs).

e Quality control: The Delta Wrench offers
a set of methods to evaluate the residual
torque; this makes higher the quality of the
tightening operations on a production line
under control. The test results can be
retrieved by the Delta Wrench
management software (DeltaQC), exported
to Microsoft Excel and then printed
(according to the customer needs).

2.1 Models

The Delta Wrench is an instrument designed to execute tightening operations and quality control test
on joints.

The Delta Wrench torque/angle models feature a gyroscope to provide also angle measurement and
thus providing a wider set of tightening and quality control strategies.

Powered by batteries, these instruments work as stand-alone devices; a specific software (DeltaQC)
has been developed to program the instruments, to retrieve the test results and generated detailed
statistics to monitor the quality of the tightening process.

Keyboard

. Handle with
batteries

WLAN radio
module (optional)

Tag identifier
recognition
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Below are the available Delta Wrench models:
TORQUE MODELS
- Delta Wrench 30 P/N 6151657710
- Delta Wrench 150 P/N 6151657720
- Delta Wrench 150 short P/N 6151657570
- Delta Wrench 400 P/N 6151657730
- Delta Wrench 800 P/N 6151657740
TORQUE/ANGLE MODELS
- Delta Wrench 30-A P/N 6151657750
- Delta Wrench 150-A P/N 6151657760
- Delta Wrench 150-A short P/N 6151657670
- Delta Wrench 200-A P/N 6151657970
- Delta Wrench 400-A P/N 6151657770
- Delta Wrench 500-A P/N 6151657980
- Delta Wrench 800-A P/N 6151657780
TORQUE MODELS WITH WLAN RADIO MODULE
- Delta Wrench 30 WLAN P/N 6151657810
- Delta Wrench 150 WLAN P/N 6151657820
- Delta Wrench 150 WLAN short P/N 6151657590
- Delta Wrench 400 WLAN P/N 6151657830
- Delta Wrench 800 WLAN P/N 6151657840
TORQUE/ANGLE MODELS WITH WLAN RADIO MODULE
- Delta Wrench 30-A WLAN P/N 6151657850
- Delta Wrench 150-A WLAN P/N 6151657860
- Delta Wrench 150-A WLAN short P/N 6151657890
- Delta Wrench 200-A WLAN P/N 6151657690
- Delta Wrench 400-A WLAN P/N 6151657870
- Delta Wrench 500-A WLAN P/N 6151657700
- Delta Wrench 800-A WLAN P/N 6151657880
TORQUE MODELS WITH ZIGBEE RADIO MODULE
- Delta Wrench 30 ZigBee P/N 6151658000
- Delta Wrench 150 ZigBee P/N 6151658010
- Delta Wrench 150 ZigBee short P/N 6151658040
- Delta Wrench 400 ZigBee P/N 6151658020
- Delta Wrench 800 ZigBee P/N 6151658030
TORQUE/ANGLE MODELS WITH ZIGBEE RADIO MODULE
- Delta Wrench 30-A ZigBee P/N 6151658050
- Delta Wrench 150-A ZigBee P/N 6151658060
- Delta Wrench 150-A ZigBee short P/N 6151658100
- Delta Wrench 400-A ZigBee P/N 6151658070
- Delta Wrench 800-A ZigBee P/N 6151658080
TORQUE/ANGLE MODELS WITH VIBRO
- Delta Wrench 30-AV P/N 6159352300
- Delta Wrench 150-AV short P/N 6159352310
- Delta Wrench 200-AV P/N 6159352320
- Delta Wrench 400-AV P/N 6159352330
- Delta Wrench 500-AV P/N 6159352340
- Delta Wrench 800-AV P/N 6159352350
15 (192) 11/2019
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TORQUE/ANGLE MODELS WITH VIBRO AND WLAN RADIO MODULE

- Delta Wrench 30-AV WLAN P/N 6159352360
- Delta Wrench 150-AV short WLAN P/N 6159352370
- Delta Wrench 200-AV WLAN P/N 6159352380
- Delta Wrench 400-AV WLAN P/N 6159352390
- Delta Wrench 500-AV WLAN P/N 6159352400
- Delta Wrench 800-AV WLAN P/N 6159352410

@ NOTE: The number inside each model indicates the Delta Wrench torque capacity.

@ NOTE: For starting to work with the Delta Wrench immediately, refer to the paragraph
“Getting Started with Delta Wrench”.

2.2 Battery

The Delta Wrench is powered by its battery.

Battery

To install or replace the Delta Wrench battery, perform the following procedure:

1. Turn off the device.
2. Unscrew the plug.
3. Insert the battery.
4. Reinstall the plug.

The Delta Wrench battery model is the following:
Delta Wrench battery P/N 6159361500

11/2019 16 (192)
 Dosoutlsr | B




Part Number 6159937790

D Issue 17
mﬂ@z Date 11/2019

Page 177192

2.3 Battery charger

When the Delta Wrench battery level is low, remove the battery from the
device and plug it on the battery charger.
Thus, connect the battery charger to the AC power line.

The three LEDs located on the Delta Wrench battery charger show the battery charge status:

LED POWER ON | CHARGING | COMPLETE
Status
Power on @)
Charging in
progress O @
Charging
complete O o
Over S
temperature O Blinking
Error @) @ @)

NOTE: In case of Over temperature, disconnect the Delta Wrench battery from the battery
@ charger; then disconnect the battery charger from the AC power.

Wait few minutes.

Thus, reconnect the battery charger to the AC power and the Delta Wrench battery to the

battery charger, and check if the problem gets solved.

NOTE: In case of Error, disconnect and then reconnect the Delta Wrench battery to the
@ battery charger and check if the problem gets solved.

The Delta Wrench battery charger model is the following:
Delta Wrench battery charger P/N 6159361510

17 (192) ﬂ 11/2019
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2.4 WLAN Radio Module

The WLAN Radio Module is an optional module which provides a bidirectional communication with an
external device:

WLAN radio
module

7

Remote
device

Network

2.5 ZIGBEE Radio Module

The ZIGBEE Radio Module is an optional module that provides a bidirectional communication with an
ELIT PC either by means of an ELITBOX or an ELITKEY (refer to the picture below):

ZIGBEE radio

module =y .
ZIGBEE radio
module

@ NOTE: For further details about the ZIGBEE settings refer to the paragraph “ElitBox”.
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2.6 End fitting tools

The end-fitting tools for the Delta Wrench must be ordered separately, according to Desoutter price
list.
A wide selection of end-fitting tools is available:

\

B, -
f/‘\ Open end

H{f_"!.]‘p }_,' Box end

Flared end

Reversible ratchet

Blanck end (This tool can be welded to customized Delta Wrench
extensions. This can be helpful in order to maintain the end-fitting tool
recognition function when using the extension)

NOTE: Each end-fitting tool contains a RFID TAG which stores a number that can be
programmed by the DeltaQC software. The Delta Wrench uses this number to recognize the
tool automatically.
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3 USER INTERFACES

3.1 Display

The Delta Wrench display explores the Delta Wrench menus, and shows the torque and the angle
during the tightening operation:

WLAN connection

Pset name Battery charge

Tightening
direction

Progressive barj

[—
L/3

Pset name It indicates the Pset name. In the Demo Mode shows the test type.

WLAN This icon is active for the Delta Wrench models equipped with the WLAN radio
connection module, when it is connected to the network.

Tightening It indicates whether tightening must be executed in the clockwise or
directions counterclockwise direction.

Torque/Angle It indicates the current measurements.

The arrow placed below the Nm label indicates whether the result is
considered on the torque peak or angle peak (when applicable).

@ If the torque applied is outside the operating torque range, the torque

value displayed on the Delta Wrench flashes and a warning icon (L)
appears (for further information, refer to the paragraph Specifications).

Progressive bar | This bar gets filled by increasing the torque (or the angle depending from the
strategy), and leads the operator to reach the target value.

Battery charge It indicates the battery charge level.

Batch count Number of the current tightening over the job step total tightenings.

The display background color changes according to the tightening phase and result:

White Default color for all the menus and settings.

Blue When a test is started, the display is backlight in blue.

Green During the test execution, the display turns green when the result is OK.

Red Color used to indicate an error. During the test execution, the red color is used
to indicate that torque and/or angle value exceeds the maximum limit.

NOTE: For better printing contrast, and for black/white printing, in this manual the display
figures are always shown in black/white.
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3.2 Keyboard
Use the keyboard to browse the Delta Wrench menu:
Icon Name Description
ON, Switch on the Delta Wrench, enter menu and

ENTER | confirm.

OFF, ESC | Switch off the Delta Wrench, exit menu.

Up (browse menu), increase value in settings
menus.

UP

Down (browse menu), decrease value in

DOWN .
settings menus.

qlollaliv

3.3 Buzzer

The Delta Wrench features a buzzer, to provide more indications on the result of the current
operation. A high tone is emitted in case of OK result, while a lower tone is emitted in case of test Not
OK. For further details, refer to the specific paragraphs related to the various tests available on the
Delta Wrench.

3.4 Mini USB Port

Mini USB port

The mini USB port is available for programming the Delta Wrench with DeltaQC software.
For further details, refer to the paragraph “Connecting to the Delta Wrench”.

It is used also for firmware upgrade (reserved for authorized Desoutter Service Personnel).
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4 WORKING WITH “DELTA QC” SOFTWARE

DeltaQC

Excel File

= > |

Printer
Delta

Wrench

DeltaQC is a PC software package developed to manage the Delta Wrench.
It offers easy user-friendly programming and real time monitoring of the instrument.

DeltaQC serves as an interface between the user and the Delta Wrench. With DeltaQC, users can
configure the Delta Wrench and receive the results and curves.

The main features that characterize the interaction between DeltaQC and Delta Wrench are as
follows:

e Psets definition

¢ Review of results from the Delta Wrench
o Review of curves from the Delta Wrench
e Settings of the Delta Wrench

@ NOTE: DeltaQC saves the tightening programs, results and curves in a local database.

4.1 Software Installation

NOTE: Do not install the software from a shared folder/drive. Install the software from the
@ supplied CD/USB key; if the CD/USB key content is copied into a PC folder, it must be a PC

local folder.

NOTE: If a version equal to 3.9.0 (or previous) is upgraded to a version equal to 4.0.0 (or
@ later), it is recommended to perform the migration of data from SQL Server database to SQLite

database before launching DeltaQC.

@ NOTE: Make sure to read the Installation Instructions contained in the ReadMe file before
starting DeltaQC installation.
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If DeltaQC is already installed on the PC and it is characterized by a version equal to 3.9.0 (or
previous), it is MANDATORY to uninstall it BEFORE executing the new setup.

To uninstall previous versions, act on the control panel as explained in the following procedure:

e Open the “Control Panel” and click on “Programs”:

[28 Control Panel = O X
> > Control Panel v U |Search Control Panel P
Adjust your computer's settings View by: Category ~

User Accounts
Q Change account type

System and Security
Review your computer's status

Save backup copies of your files with File

History Appearance and Personalization
Backup and Restore (Windows 7) Change the theme
Find and fix problems

Add a language
Change input methods
Change date, time, or number formats

; Network and Internet
| Connect to the Internet
©  View network status and tasks

Choose homegroup and sharing options
Ease of Access

Let Windows suggest settings
Optimize visual display

Hardware and Sound

View devices and printers

Add a device

Adjust commonly used mobility settings

i
3 Clock, Language, and Region

&

Programs

ml Uninstall a program

Get programs

The following screen is shown:

& Programs = O X
&« v /4 @l > Control Panel > Programs v O Search Control Panel
Comuelfanelfiome ﬁl Programs and Features
e Uninstall a program OTurn Windows features on or off | View installed updates

Run programs made for previous versions of Windows ' How to install a program

Network and Internet
Default Programs

Change default settings for media or devices
Make a file type always open in a specific program | Set your default programs

Hardware and Sound

® Programs
User Accounts —
Appearance and ‘g) Java
Personalization
Clock, Language, and Region

Ease of Access

23 (192) ﬂ 11/2019
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e To uninstall (or change) programs on the PC, click on “Programs and Features” (refer to the
above screen). The following screen is displayed:

Control Panel Home g
Uninstall or change a program

View installed updates

9 Turn Windows features on or
off

To uninstall a program, select it from the list and then click Uninstall, Change, or Repair.

Organize ~ Uninstall Change Repair

r:;:::kprogram from the Name : Publisher Installed On
[B2]7-Zip 16.00 (x64) Igor Paviov 22/03/2018
[ Adobe Acrobat Reader DC Adobe Systems Incorporated 12/06/2017
mAdobe Shockwave Player 11.6 Adobe Systems, Inc 12/06/2017
@ Cisco Jabber Cisco Systems, Inc 25/09/2017
OCisco WebEx Meeting Center Cisco WebEx LLC 25/09/2017
‘8| DeltaQC | Desoutter 22/03/2018
DisplayLin Uninstall | DS pey GO 29/06/2017
ﬁEasyMP Ne Change SEIKO EPSON CORPORATION 12/06/2017
e Google Chi Repair Google Inc. 12/06/2017
.Greenshct 12.67 Greenshot 12/06/2017
‘M Intel® Graphics Driver Intel Corporation 22/03/2018
@Java 8 Update 131 Oracle Corporation 12/06/2017
@Java 8 Update 131 (64-bit) Oracle Corporation 12/06/2017
@K-Lite Codec Pack 7.8.4 (Full) KL Software 12/06/2017
@Lotus Notes 8.5.3 IBM 15/03/2017
MDOP MBAM Microsoft Corporation 25/09/2017
u Microsoft Access Runtime 2013 Microsoft Corporation 22/03/2018
E Microsoft ODBC Driver 11 for SQL Server Microsoft Corporation 22/03/2018
G Microsoft Office Language Pack 2013 - Italian/Italiano Microsoft Corporation 22/03/2018
G Microsoft Office Proofing Tools Kit Compilation 2013 Microsoft Corporation 22/03/2018

M Micracaft Offica Standard 2012

Desoutter Product version: 3.8.0

Help link: http://www.desouttert...

Micracaft Carnaratinn

22/N02/2018

Support link: http://www.desouttertools.com

Size: 525 MB

Size

Version
4,75 MB  16.00
339 MB 15.007.20033
40,0 MB 11.6.1.629
292 MB 11.8.4.52954
26,5MB 31.14.3.30

525 MB 3.8.0

17,1 MB 8.2.2152.0

10,1 MB 2.8.6.0

363 MB 60.0.3112.113
2,76 MB 1.26.7

3,72 MB 21.20.16.4627
190 MB 8.0.1310.11
219 MB 8.0.1310.11
772MB 7.84

851 MB 8.53.11258
19,0 MB 2.5.1134.0

13,2 MB  15.0.4569.1506
11,5MB 12.0.2000.8
13,2 MB  15.0.4569.1506
13,2 MB  15.0.4569.1506
122 MR 15N A5AQ 150A

Select “DeltaQC” from the list. Click on the right button of the mouse and finally select “Uninstall”

in order to uninstall DeltaQC from the PC.

e After clicking on “Uninstall’, the following pop-up is shown:

Programs and Features

A
£ |\ Are you sure you want to uninstall DeltaQC?
AL }

[ ] In the future, do not show me this dialog box -

Click on Yes to confirm uninstalling the DeltaQC.

e After clicking on Yes (refer to the above pop-up), Windows Installer is preparing to remove
DeltaQC. The following pop-up are shown until DeltaQC is completely removed:

Windows Installer

Preparing to remove.

DeltaQC

Please wait while Windows configures DeltaQC

11/2019
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If DeltaQC is either not installed, or already installed on the PC and it is characterized by a version

equal to 4.0.0 (or higher), execute the new setup.

@ NOTE: For the operating systems Windows 7, Windows 8, Windows 8.1 and Windows 10,

run the executable file by clicking on the right button of the mouse and selecting “Run as

administrator”.

To install DeltaQC Software, insert either the CD or the USB key in the PC.

If the CD is inserted in the PC, the following pop-up is shown (according to Autoplay Settings set on

the PC):

o s
[ AutoPlay [E=REE—)

B DVD RW Drive (D:) DESOUTTER

Always do this for software and games:

nstall o N proaram om Vo it
Ml Publisher not specified
General options

Open folder to view files
using Windows Explorer

+o Importa foto e video
using Dropbox

View more AutoPlay options in Control Panel

" 4

Click on “Run DesoutterAutorun.vbs” and wait for the following window:

ﬂ Desoutter Autorun — [ X

| Desorndlon | B ~ Industriali

‘a_?a

Install DeltaQC Software Contact Us
View User Manual Register DeltaQC Software

[ DELTAQC]

25 (192) ﬂ 11/2019
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If a USB key (refer to the figure on the right) is inserted in the PC,
the following pop-up is shown (according to Autoplay Settings set

on the PC):

ﬂ DESOUTTER (D)

Always do this for pictures:

Pictures options

6 =4 Import pictures and videos
' using Windows

) Open folder to view files
using Windows Explorer

View more AutoPlay options in Control Panel

Double-click on “Open folder to view files”. The following folder is shown:

A~

Name Date modified Type Size
> 5 Quick access
! DatabaseMigrationTool 22/03/2018 12:30 File folder
> 3 This PC " Documentation 22/03/2018 12:30 File folder
> & Network " Installer 22/03/2018 12:30 File folder
.Sj Autorun.inf 14/03/2018 10:17 Setup Information 1KB
DesoutterAutorun.exe 22/03/2018 10:24 Application 281 KB
[ DesoutterAutorun.exe.config 14/03/2018 10:11 CONFIG File 1KB
DesoutterAutorun.vbs 14/03/2018 11:04 VBScript Script File 2 KB
DesoutterLogo.bmp 14/03/2018 10:11 BMP File 4 KB
Double-click on “DesoutterAutorun.vbs” and wait for the following window:
u Desoutter Autorun =5 X
-
| Desoudlsz | B Industrial!
N Le "-' ) 4 -
Install DeltaQC Software Contact Us
Rogiqp! [)Chd(l( cottware
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Install DeltaQC Software

View User iviciivat Register DeltaQC Software

ReadMe File Install Driver (ADMIN} Install Software (4.0.3) DB Migration

Install DeltaQC Software

Firstly, click and read the ReadMe file containing information about
the installation.

Then, click on the button Install Driver (ADMIN) to start the device
driver installation.

Click on the Install Software button to start DeltaQC installation.

Finally, click on the DB Migration button to start the database
migration.

Install DeltaQC Software ‘ Contact Us

_‘ RegiSter DEItaQC SOft"Nare

Mpha Delta Wrench Delta Cart

View User Manual

Open the “Delta Wrench User Guide” in PDF.

View User Manual Register DeltaQC Software

Contact Us

hitps://www.desouttertools.com/contact/find-a-local-contact

It provides the website link to Desoutter contact details.

27 (192) m 11/2019
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Install DeltaQC Software ‘ Contact Us

Register DeltaQC Software http-//licences desouttertools com/auth/login

It provides the website link to register the DeltaQC Software.
Registration must be executed after the installation.
Refer to the paragraph “

Software registration” for further details.

To start the device driver installation, click on the Install Driver (ADMIN) button and follow the steps
described below:

Industriali

Industriali
’V'f ' A\ \/

instell OelmgC ool ‘
View User Manual ‘ Register DeltaQC Software

& B

ReadMe File Install Driver (ADMIN)  Install Software (4.0.3) DB Migration Readie Flo

Contact Us

Install DeitaQC Software

View Usei Register DeltaQC Software

IN) | Install Software (4.0.3) DB Migration

NOTE: If the device driver installation is executed on a PC without administrator rights, a
dialog box for the “User Account Control” opens.
Enter the administrator username and password in the related fields to continue.

Click on the Install button (refer to the figures below):

=] Windows Security X

Would you like to install this device software?
»
Name: Desoutter Ports (COM & LPT)

I publisher: Desoutter Ltd

Press the "Install” button to install —p
the Desoutter device driver. Always trust software from "Desoutter Ltd". Don't Install

. You should only install driver software from publishers you trust. How can |
decide which device software is safe to install?

At the end of the process a message confirms that the device driver are installed with success.
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To install DeltaQC Software, click on the button Install Software (refer to the following figures):

Industriali

'

Contact Us

I QC Software

View Useiiv

ReadMe File

Install Driver (ADMIN)

e Register DeltaQC Software

=

DB Migration

Install Software (4.0.3)

Then, follow the installation steps described below:

DeltaQC Setup Software

| Desondlor | B

Industrial:

N/ NS

\

[HelDeeRceotee ‘
View User Manual ‘ Register DeltaQC Softw.

ReadMe File

DeltaQC Setup Software

Install Driver (ADMIN)

=

DB Migration

Action:

P Welcome Message

Il License Agreement

Il Previous Version Check
Il Program Folder

11 Program Files Copy

Il Shortcuts Creation

11 Installation End

The installer will guide you through the
steps required to install DeltaQC on your
computer.

WARNING:
This computer program is protected by copyright law and
international treaties.

Unauthorized duplication or distribution of this program, or
any portion of it, may result in severe civil or criminal
penalties, and will be prosecuted to the maximum extent
possible under the law.

Action:

& Welcome Message

I License Agreement

Il Previous Version Check
I Program Folder

Il Program Files Copy

Il Shortcuts Creation

I Installation End

| Desostton | B

Copyright © 2011 Desoutter
All rights reserved

License Agreement

'You should carefully read the following terms and
[conditions before using this software. Unless you have a
different license agreement, signed by Desoutter Tools,
lyour use of this software indicates your acceptance of this
license agreement.

This Software is intellectual property owned by Desoutter
(Copyright laws and international treaties protect the
Software.

The Licensee may not copy, resell, transform or otherwise v

DeltaQC Setup Software

==
| Desontlon | B

DeltaQC Setup Software

| Deaorllo | B

Action:

“# Welcome Message

¥ License Agreement

P> Previous Version Check
11 Program Folder

11 Program Files Copy

11 Shortcuts Creation

11 Installation End

DeltaQC - Version
8L Industrial!

EE— ] e oeA
'

Action:

” Welcome Message

¥ License Agreement

& Previous Version Check
P Program Folder

11 Program Files Copy

11 Shortcuts Creation

11 Installation End

Installation Folder

C:\Users\tester\AppData\Local ~
\Desoutter\DeltaQC

DeltaQC Setup Software

Action:

 Welcome Message

¥ License Agreement

& Previous Version Check
¥ Program Folder

P Program Files Copy

11 Shortcuts Creation

11 Installation End

Copying application files ...

N > [ [ENE

DeltaQC Setup Software

| Desortlor | B

Action:

” Welcome Message

¥ License Agreement

& Previous Version Check
¥ Program Folder
 Program Files Copy

11 Shortcuts Creation

11 Installation End

Copying application files ...

¢ mann
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o Shortcuts Creation BT Shortcuts Creation

7 Welcome Message 4 Welcome Message

¥ License Agreement [ Desktop shortcut 7 License Agreement Desktop shortcut

“ Previous Version Check % Previous Version Check

'é_( FEgaulFis Start Menu shortcut  Program Folder Start Menu shortcut

«# Program Files Copy. # Program Files Copy

P> Shortcuts Creation % Shortcuts Creation

f I —— Control Panel shortcut D Control Panel shortcut

—»

After installing DeltaQC Software, the program is automatically added to Start Menu — Desoutter —
DeltaQC and to Start Menu — Control Panel — DeltaQC.

If not deselected during the installation procedure, a Desktop shortcut will be created by default too.

@

If a version equal to 3.9.0 (or previous) is upgraded to a version equal to 4.0.0 (or later), it is
recommended to perform the migration of saved data from SQL Server database to SQLite database.

@

To start the database migration, click on the button DB Migration (refer to the following figures):

Vi \/
' ,

NOTE: The first time DeltaQC Software is executed, it is MANDATORY to register it (refer to
the paragraph “Software registration” for further details).

NOTE: If the database migration is not performed before launching DeltaQC, data possibly
present in the new database are deleted.

Industrial:

'

Industriali

<
\

4

insisliDelisfe Sorwens ‘
E—
View User Manual ‘ Register DeltaQC Software

&= B

ReadMe File

Contact Us

g Install DeltaQC Software "
View Usel iviaiiaar Register DeltaQC Software

ReadMe File Install Driver (ADMIN)  Install Software (4.0.3)

Install Driver (ADMIN)  Install Software (4.0.3) DB Migration
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The following windows are shown:

The application will migrate the data from SQL Server database to SQLite database
Please press "Start" button to execute the database migration.
REMARK: the migration may take several minutes or even hours depending on the size ofthe
and the perf: ofthe PC.

Wy

Migration steps:

Sotog

Database Migration Tool - Log Viewer

Click on Start to execute the database migration (the operation may take a few minutes, depending

on the size of the database).

Click on Hide Log to hide the Database Migration Tool —

At the end of the process, the message “Migration completed with success!” is shown (refer to the

figure below):

Log viewer window.

B DeltaQC - Database Migration Tool [ 1.0.2 ] —

The application will migrate the data from SQL Server database to SQLite datab
Please press "Start" button to execute the database migration.

Database Migration Tool - Log Viewer
Matching between versions executed
Reading database objects ...
Database objects read

connection to SQL Server database

Closing

END - connect to/read from SQL Server database

Timestamp:26/03/2018 15:19

START - connect to/write into SQlite database

Connecting to SQLite database ...

[Connection string: Data Source=C:\Users'tester\App Data'\Local'\Desoutter\DeltaQC\DeltaQC.db

REMARK: the migration may take several minutes or even hours depending on the size of the
atak and the perfi ofthe PC.

P

Migration steps:

&’ Connecting to SQL Server database ..
«”Reading database objects ...

« Connecting to SQLite database ...

«” Migration completed with success!

[Connection open

| Wiiting database objects ...
Timestamp:26/03/2018 15:21
Storing transducer objects ...
Transducer objects count: 0
Timestamp:26/03/2018 15:21

count: 34
Timestamp: 26/03/2018 15:21
Storing tool objects ...
Tool objects count: 2
Timestamp:26/03/2018 15:21
Storing route objects ...
Route objects count: 1
Timestamp: 26/03/2018 15:21
Storing pset/tool objects ...
Pset/tool objects count: 32
Timestamp :26/03/2018 15:21
Storing pset /route objects ...
Pset/route objects count: 5
Timestamp:26/03/2018 15:21
Storing tool/route objects ..
Tool/route objects count: 19
Timestamp:26/03/2018 15:21
Storing result objed .
Resutt objects court. - 916
Timestamp :26/03/2018 15:21

Storing curve objeds

Curve objects count

Timestamp: 26/03/‘2018 15:21

Storing tool/status objects ...

Tool/status objects count: 0

Database objects written

Closing connection to SQLite database
Timestamp:26/03/2018 15:21

IEND -connect to/write into SQlite database

Curve objects stored: 100%
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4.1.1 Software registration

The first time DeltaQC Software is executed, the following window is shown:

DeltaQC - Product registration - Time remaining in demo mode: 67

Regiztration

“Your public key |EMERM3JCN486437CF 2890 |

Registration code | ™ Public KEY

Continue in

demo mode
¥isit our registration web page:

wenewy desouttertools comiicensing . .
Click to register

Fiegistration instructions

Fiegister

To get pour "Registration code"', please read the following instructions:

1] take note of wour "Public key" i .
Registration

instructions

2] go to registration web page

3] create your account and perfarm the login

4] uze "Fey" and "Sernial number' prezent on CO-ROM
together with your "Public key" to generate your
"Reqiztration code"

B inzert your "Registration code' in the coresponding
field of thiz form then press the "Register button

Click on Continue in demo mode to skip the registration and working in demo mode (the registration
can be done later).

To proceed with the registration, take note of the Public KEY given in the form above, and click on
the link www.desouttertools.com/licensing

The following window is shown:

Desontton | B Industrial:

Desoutter License Manager My account

The brand new Desoutter License Manager is your privileged interface to

manage 7Days/24h your license numbers. =357
Password *
The online application enables you to : m
« Register your Desoutter products Lost password
« Unregister your Desoutter products Create an account

« Follow-up your current registrations

- i i . Online help
Login or create a
new account
www desouttertools. com 2012-2015 - Desoutter Tools
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 Deosouitse | B

Create account

—Account information

Login *
Mail *

Create a new account, if it is not created yet:

Industrial

Tools

CEI’m\ﬂEpECEﬂtE

nte@desouttertools.com

Password *

Confirm password *

— Contact information

First name *

Company *

Address *

Phone number *

carmine Last name *

Desoutter Sector

via Procaccini 35 Zip code *
City *
Country *

+39025689147 Fax

pacente

(Gl) AEROSPACE
20145

Milano

France

+390256455656

—User Preferences

Language of interface *

Timezone

ENGLISH

GMT, Paris Madrid -

Spoken languages

| Submit

Enter your information and click on Submit. The following confirmation message is shown:

Deosoritlor | B

An email has been sent, check your mail and follow the instructions. If you don't receive mail, please contact us !

wiw'w desouttertools.com

Industrial

On the email address given in the account above, a link is sent. Click on the link provided.

B
Your account has been confirmed, you can login. home %C“Ck on *home” to loglnj

www.desouttertools.com

Industrial
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Click on “home”; now it is possible to login:

 Desondlsr | B Industrial

Desoutter License Manager My account

Tools

The brand new Desoutter License Manager is your privileged interface to

manage 7Days/24h your license numbers. i L
Password * ssssssns
The online application enables you to : m
« Register your Desoutter products Lost password
« Unregister your Desoutter products Create an account
« Follow-up your current registrations Online help
www desouttertools com Copyright 2012-2015 - Desoutter Tools

On the following window, select License Management (from the same window, it is possible either to
edit the profile information or to open the Desoutter contact form):

Dosoutler | B

License
management

Tools

Industrial

Welcome carmine pacente License Management My profile Contact Form Dizsconnection

Edit profile

Contact
Desoutter

Desoutter License Manager

The brand new Desoutter License Manager is your privileged interface to manage 7Days/24h your license numbers.

The online application enables you to :
® Register your Desoutter products

# LUnregister your Desoutter products
# Follow-up your current registrations

www. desouttertools.com Copyright 2012-2015 - Desoutter Tools

Enter the Serial number and the Key (License number) provided on the installation CD:

| Desostlor | B Industrial

‘Welcome carmine pacente My profile Contact Form Disconnection

Tools

Add a new license

License management
G&rial number written on the CD

Serial number 12000026530

License number MICH-PAPR-1256-8UGM-LCNJ-SLRQ

B \@(License number) written on the@
www.desouttertools.com Copyright 2012-2015 - Desoutter Tools
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Click on Submit and the following window is shown:

 Desontlon | B

Welcome carmine pacente

My profile Contact Form

Industrial

Disconnection

Tools

License management

—Add a new license

Serial number | |

License nurmber | |

—Manage existing licenses

PC
name

Serial number

License Number

Install
date

Click either on Add to proceed with the registration or on Delete to delete the serial number and key

already entered.

After clicking on Add, the following screen is shown:

 Desouttion | B

Welcome carmine pacente

My profile Contact Form Disconnection

Software install

—License card

Industrial

Tools

License type

Part number 6159276530
Software designation  DeltaQiC Adv 1 user
Installs 1
License

Serial number
License Number
Date manufacturing

12000026530
AF A4-UUVZISSR-JCF 1-DHUS-Q4L7-3177-7THUZ

02-08-2012 10:38:21
Public key

Fesatures

— Software install

PC name
- ]

Public key *

Installs remaining 1

35 (192)

Desoutlon | B

11/2019




Part Number 6159937790

D Issue 17
mw& Date 11/2019

Page 36/192

Enter the Public key generated by the DeltaQC registration form and the PC name (choose any
name) and click on Submit to get the registration code:

| Desontlsr | B Industrial:

Welcome carmine pacente My profile Contact Form Disconnection

Install

—License card

License type
Part number 6159276530
Software designation DeltaQC Adv 1 user
Installs 1

License
Serial number 12000026530

License Number 4FA4-UUVZ-I8SR-JCF1-DHU9-Q4LZ-3177-THU2
Manufacturing date  02-08-2012 10:39:21
Installs remaining 0

Features
—Install
User Carmine Pacente = +39025689147
Public key CNT736040BC02WP
Registration code 8ZBDDEHYD5RQGC {Reg istration cod ej
Install date 2012-02-08 10:47:21
www.desouttertools.com Copyright 2012-2015 - Desoutter Tools

Copy the above Registration code in the DeltaQC registration form and click on “Register” to
complete the registration:

DeltaQC - Product registration - Time remaining in demo mode: 62 |z|

Registrati i [
egistration FEnter the Registration
Your public key |CN?3804DBCU2W'F' A co d e
Fegistration code | ************* 1 I

Click on Register Yisit our registration web page:
https:/flicensing.desouttertools.com/

Fieqgistration instructions

To gat your “registration cods”, please read the following instructions:

1] take note of your “public key"
2] go to registration web page
3] create your account and do the login

4] uze pour "public key" together with the CO registration key"
to generate your registration code™

8] ingert vour "registration code" in the comesponding field of this form
then press the "Register” button
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4.1.2 DeltaQC “Evaluation version”

If DeltaQC Software is not registered after the installation, it works as Evaluation for 90 days; the
Evaluation version provides all the functionalities of the registered version. When the trial period
expires, the software turns into Free version.

The number of days that remain for the trial period is shown on the bottom part of the DeltaQC
Software page (refer to the picture below):

Evaluation
days remaining

(Software nok registered. Evaluation days remaining: &4}

=] Register now = |Uer5i':'”: 20,14

4.1.3 DeltaQC “Free version”

When the trial period expires, the software turns from “Demo” into “Free” version.

The Free version has a limited set of function. It is possible only to define tightening programs (Pset),
review the results from the Delta Wrench (exporting them in an Excel file) and define the settings of
the instrument; all the other features are not available.

[ FiI Viev_v 'I:lansf ions  Service  About . -
Eontroller settingm‘g:vg‘o m‘.

|Bui|d | ‘AssemblyLme ‘ ||AssemblyLme |
|
o_j Transducer i Database )
- & [ elta wrench [uss: coma] Results Viewer
v Route g Transducers
El = E Pset
Tighteni H
1-tanda [DeltaWrench T/DeltaWrench TA]
Parameter set E 2-t+a [Deltawrench T/DeltaWrench TA]
E 3 - tor time [DeltaWrench T/DeltaWrench TA]
Equi t
E 4-resauto [DeltaWrench T/DeltaWrench TA]
F—" Tool E 5 -res angolo [DeltaWrench T/DeltaWrench TA]
i E & -res picco [DeltaWrench T/Deltawrench TA]
gﬁ: Scan
% Copy
E Paste
O Delete
Connection status _— ’ﬁ
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4.1.4 DeltaQC Licensed and Advanced versions

It is possible to register DeltaQC Software in two different versions: Licensed or Advanced.

The Advanced version, compared to the Licensed version, can save the results and curves on the
database; on the Licensed versions the results and curves can be viewed online only when the

software is connected with the Delta Wrench.

4.1.5 DeltaQC software upgrade

In case a new version of the DeltaQC Software is available, the new installation wizard automatically

overwrites and upgrades the previous one.

In case a new version features a new database structure, the first time the new version is launched a

database migration wizard is automatically started.

Click on Start and wait until the process is completed:

DeltaQC - Database Migration

Migration steps:

«” Fenarming old database files ...
«” Fenarming new database files ..
# Connecting to old database ...
« Reading database ohjects ...
«” Connecting to new database ...
‘Writing database objects .
Igration completed with success!

Wait until the

process is completed

| Cickon stan_ B o
(o]

~_

Ensure that the message “Migration completed with success!” is shown in the window above; then

click on Close.

11/2019 : : ﬂ
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4.2 DeltaQC Overview

£ Click on the DeltaQC icon to launch the software.

DelkacyC

After connecting the Delta Wrench to the PC (refer to the paragraph “Connecting to the Delta
Wrench”), the following main menu is shown:

Menu list
File View Transfer Real Time Options Service About

2 |[Build | Assembly Line

Oo—J;L- Transducer i = e Assembly
@ Route Llne area .
Assembly Line

- Drag Torque min [DeltaWrench T/DeltaWrench TA] d etal I S area

Parameter set -Drag Torque av [DeltaWrench T/DeltaWrench TA]

- Drag Torgue max [DeltaWrench T/DeltaWrench TA]
- Prevailing Torque [DeltaWrench T/DeltaWrench TA]
-Torgue Time [DeltaWrench T/DeltaWrench TA]

- DragTorque [DeltaWrench T/DeltaWrench TA]
-Tand A [DeltaWrench T/Deltawrench Ta]

-TandA [Deltawrench T/DeltaWWrench TA]
-TorqueTime [Deltawrench T/DeltaWWrench TA]

Operation code Operation description

I
Connectionstatusl |ﬂ:|]|< Status bal’ J | |Version: 415 .:

therefore, some menus or commands may be hidden or disabled, if not supported by your

@ NOTE: The DeltaQC adapts automatically to the Delta Wrench type and firmware version;
version of the Delta Wrench.

Working in the Delta Wrench Map area (Online mode), all the data are directly written in the Delta
Wrench connected.

Working Offline, it is possible to define the test programs and transfer them to the Delta Wrench later.
The DeltaQC stores the following data in a local database:

e Test programs (Psets) e Testresults
e Tools e Test curves

@ NOTE: Refer to the paragraph “Offline mode” for further details.
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The areas shown in the main menu (refer to the above picture) can be customized; select View to
define which areas to enable or disable:

<]

]
(=]
[<IL<Il<]L<]

About

%20

| | Assembly

Transfer Real Time  Options  Service
Build area
Tree - ﬁ A lll
Details
3
Log area
All hase

Restore default layout Wrench [USB: COME]
? Route ” Transducers
l:l E Paat

The areas listed in “View” are the following:

Build area Enable/disable the Build area. It contains the commands to create
tightening and test programs, tools, route of test.

Tree Enable/disable the Assembly line area. It contains the list of the
tightening programs and tools created in Online / Offline mode.

Details Enable/disable the Assembly line details area. It details the items
selected in the Assembly line area.

Log area Enable/disable the Log area that lists the list of the log messages.

All Enable/disable all the possible items in the main menu.

Restore default layout | Restore the default layout that enables all the items except the Log area.

To hide one area directly from the main menu, click on the @ icon (refer to the picture below):

File View Transfer Real Time Options Service About

H900 0-& Bl 22 | Desonitsz | B
(2 ][ Buid |Ammhlyline [ Assembly Line

011 Transducer
i

@ Route
Tightening
Parameter set
’3 Tool

@ Sean

Database

Delta Wrench [USB: COMS]

& Transducers

g Pset

E 1-tanda [DeltaWrench T/DeltaWrench TA]

E 2-t +a [DeltaWrench T/DeltaWrench TA]

E 3 - tor ime 30 ab [DeltaWrench T/DeltaWrench TA]
E 4 -res tor angl auto [DeltaWrench T/DeltaWrench TA]
E 5-res tor-ang [DeltaWrench T/DeltaWrench TA]

: E 6 - res peak-tor [DeltaWrench T/DeltaWrench TA]

....... T 7-tt0,5ab [DeltaWrench T/DeltaWrench TA]

11/2019
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42.1 Search function

The DeltaQC is characterized by a search function, available to search the various items (Psets,
Tools, Routes) displayed in the Assembly Line area; in the following example, it is shown the
Assembly Line/Pset area with the relative Search function:

File View Transfer RealTime Options Service About

H9|e-00 -S|l 20 | Dosorttoe [B]

Build Assembly Line IE3] I Assembly Line / Pset I (%]
o Transducer - . Database
- owra wss: com3 Parameter set
v Route 0, Transducers
5 et
Tightening = ﬁf
T 1-Drag Toraue min Deltawrench T/Deltawrench TA]
Srag Torque min yeltaWrench T/DeltaWWrench TA
E Fore % 2-Drag Torae av [Delatrench TDelatrench T4 Drag Torque min Deltaitirench T/Deltatrench T
w 3 -Drag Torque max [Deltawrench T/DeltaWrench TA] EX ey Zen i B i —
= ] .8 4-Prevaiing Torque DetWrench T/Deltabirench TA] TR Deltairench TiDeltavirench TA =
P ool T 5-Torque Time [Deltaltirench T/DeltalWrench Ta) R P el Dl =
E & -DragTorque [DeltaWirench T/DeltaWrench TA] Torgue Time DeltaWrench T/Deltawrench TA -
@; Scan ~."§ 7-Tand A Delitrench TDelzrench TA] DragTorque Pl Bty =
= ~§ 8-TandA [Deltarench T/DeltalWrench TA] Enda el o Dl e -
E 9 -TorqueTime [Deltawrench T/Deltawrench TA] ks Tz Al e 2 i E i T -
% Copy ."§ 10 -Torque + Angle. [DeltaWrench T/Deltaitrench TA] MHorar= pealiehll Dl e -
Torque + Angle Deltarench T/Deltairench TA ~
B Search functi
(:) Delete hed
Select
B
_E Import

Enter the search criteria and click on Find to filter the items displayed according to the criteria
entered. Click on Clear to reset the filter and display all the items.

This function searches also strings partially included in the items (for example, looking for the word
“tight” searches also items containing the word “tightening” or “tighten”); the Match whole word
option disable this function.
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4.2.2 Menu list

The following options are available in the DeltaQC Menu list:

lllustration Name Description
File | View  Transfer File The File option allows to:
B Dstsb R - create and restore a database backup file (see
atabase paragraph “Database backup”).
| Ej. Exit - exit from the DeltaQC software.

View | Transfer Real Time Options | View The View option selects the areas to show/hide
Build area in the main menu.

Tree - &

i[v] Details —
t Log area i

1 All hase

] Restore default layout Wrench [L

Transfer | Real Time Options ! Transfer | The Transfer option transfers data either from the
B. PC--> Device PC to the Delta Wrench or from the Delta
ﬂ; h Wrench to the PC.

Device ---> PC
Real Time | Options Service Real Time | The Real Time option allows the operator to
display curves either in real time (during Delta
‘ Wrench operations) or at the end of tightening.
For further details refer to the paragraph “Real
Time option”.

Options | Service About Options The Options tab sets the DeltaQC language and
Chanae lanauage R enables/disables the log file. Furthermore, a list
9= an3tad of available devices can be viewed.

« | Enable log file

1[E] List available devices...
Service | About Service The Service option allows to register the
Registration software.

About About The About tab gives software information,

= — including registration details.
About...
11/2019 42 (192)
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4.2.3

Toolbar

The toolbar icons are shortcuts to the basic functions in DeltaQC.

Icon Icon name | Description
Save This icon saves the items (for example Pset or Tool) that are defined in
the Assembly Line area.
Undo The icon “Undo” deletes the operations executed on the item (for example

Pset or Tool) that are defined in the Assembly Line area.

Transfer PC
— Device

This icon transfers the data defined offline to the Delta Wrench connected
to the PC.

I

Transfer
Device — PC

This icon transfers the data defined online from the Delta Wrench to the
PC.

Controller Click on the arrow of this icon to open the Controller programming menu.
u v Controller icon contains information and settings for Delta Wrench.
Refer to the paragraph “Delta Wrench Settings” for further details.
= Bench This icon is reserved for the use of the DeltaQC with the Delta Cart; thus it
= | programming | is not used for the Delta Wrench.
- Results This icon opens the Results Viewer page.
a o | Viewer
Refer to the paragraph “Results Viewer” for further details.
Curves This icon opens the Curves Viewer page.
/\l Viewer
Refer to the paragraph “Curves Viewer” for further details.
Statistics This icon is not applicable for the Delta Wrench operations.
. | Connect This icon establishes the connection between the Delta Wrench and the
Vel s PC (the icon is disabled when the device is already connected).
Refer to the paragraph “Connecting to the Delta Wrench” for further
details.
4 Disconnect | Once a connection is established, this icon gets active. Click to disconnect
e % the PC from the Delta Wrench.
o Help This icon opens the Help section (not active in this software version).
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4.2.4 Status bar

Connection status -Jl i |Min torque (Min. 0.01 Nm - Max. 99999.99 Nm) - Dependency: min torque <= max torque

The status bar shows the connection between the Delta Wrench and the DeltaQC. It shows
information about the Pset parameters, during programming the Delta Wrench with the DeltaQC.

4.2.5 Online mode

File View Transfer RealTime Options Service About

A

Ho|L 0 &

SR I Deconito= [B]
[E3

[Build |(%] | [Assembly Line | | Assembly Line
011 Transducer || .. B Databace
D—"-
@ Route
Tightening
———— ([} - - Drag Torque min [DeltaWrench T/DeltaWrench TA]
Parameterset  [|N = .. - Drag Torque av [DeltaWrench T/DeltaWrench TA] Online mOde (Delta WrenCh
------ - Drag Torque max [DeltaWrench T/DeltalWrench TA] Connected to the PC)
------ - Prevailing Torgue [DeltaWrench T/DeltaWrench TA]
’9 Tool IR i -Torque Time [DeltaWrench T,/DeltaWrench TA]
------ -DragTorque [DeltaWrench T/DeltaWrench TA]
@- Scan |IM 0 i -Tand A [DeltaWrench T/Deltawrench TA]
------ -TandaA [DeltaWrench T /DeltaWrench TA]
------ - TorqueTime [DeltaWrench T/DeltaWrench TA]
% Copy  |IH i

The Online mode is active only when a Delta Wrench is connected to the PC. It defines the tests
programs directly on the instrument. The Online mode provides also shortcuts to Delta Wrench
configuration, results and curves viewers. The Online mode adapts and slightly change its submenus
according to the specific Delta Wrench connected.

Click on the minus or plus symbols to close and open menus, and double-click on function names to
open the corresponding function.

NOTE: Refer to the paragraphs dedicated to the different Delta Wrench versions to view in
detail how to create and setup a test program for every specific Delta Wrench.
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4251 Transfer online data to the database

All the information defined online can be saved in the local database file (including test results and
curves), by selecting Transfer — Device — PC in the Toolbar of the main DeltaQC screen.
The following window is shown:

Select the items (Psets/Tools, Results and Traces) to be transferred from the Delta Wrench to the
local database (placed on the PC) and click on Save to confirm.

Psets can be marked with three different icons:

') The Pset is already present in the database and it is updated if some of its parameters have
been changed.

£2 The Pset has been created directly on the Delta Wrench and it is added to the database.

@ In the database there is already a Pset with that name, but created for another device and not
for the Delta Wrench; the Pset cannot be saved (it should be renamed).
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Psets marked as new can be added here to a Route (refer to the paragraph “Offline mode” for further
details):
ansducersll Psets 00
tanda Production: Torg
t+a Production: Torg
tor time Production: Torg
res auto Quality: Residual ...
res angolo Qualty: Residual ... Add to
New items res picco Route
e EE R s N,

The “Add to Route” option is available only if there is a relevant Route for the new Pset/Tool.
In the figure above only the last Pset can be added to a Route.

When clicking on the “Add to Route” key the following screen is shown:

Route selection
{n/ Confirm x Cancel

| Maximum selections allowed: 0

I
2. Confirm i

1. Select
a Route

@

Select the Route and click on Confirm to save.

are not shown here.

NOTE: The route must be defined offline with at least one item already linked. Empty routes

11/2019
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4252

Delta Wrench transducer information

In the Transducer — Connected transducer menu of the online mode it is possible to view the
details of the Delta Wrench torque and angle transducers:

File View Transfer Real Time Options Service About
H9 DD H'E'ﬁmm '“9 Desordler
- e =2 G es
‘ Build | | Assembly Line | Assembly Line / Connected transducer ‘
0]1 Transducer Database Information t
DELTA-WRENCH [USB: COM3] -
? Route E& Transducers.
Connected transducer Serial number |prohotype4
Tightening
Type [Deltawirench Ta
Parameter set
Mominal torgue [Mm] |3:L00
T— o0
F° ool Max torque [Nm] [34.93
Overload torque [MNm] |41‘92
% Scan
Last overload [date] / [value] | ==
Sensitivity [mV/V] [0.800
2 cm
Angular resolution [#] |0.009
E Paste Sensitivity torque [N [ha.
Transducer - tightening counter |N.A.
O Delete

The following data are available in the above Information page:

Serial number

Transducer serial number (in general different from the Delta Wrench serial
number).

Type

Delta Wrench type.

Nominal torque

This value is the capacity value written on the Delta Wrench. Generally, it
differs slightly from the real capacity of the Delta Wrench (specified in the
Max. Torque).

Min. Torque Minimum load of the Delta Wrench, that is equal to the 1% of the Max
torque.
Max. Torque Torque capacity of the Delta Wrench.

Overload torque

Maximum torque applicable to the Delta Wrench without producing
damages.

Last overload

Date, time, and value of the last torque overload detected by the connected
transducer. This option is not available for the Delta Wrench.

Sensitivity

Sensitivity value of the torque transducer.

Angular resolution

Angular resolution of the gyroscope.

Sensitivity torque

This option is not available for the Delta Wrench.

Transducer -
tightening counter

It is the number of tightenings performed by the Delta Wrench.
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In the Report area it is possible to see and print a report:

File View Transfer Real Time Options Service About

H9/00 0-&- WAL %20

| Assembly Line / Connected transducer

]
H 41 of 1 b b |« 0@ | E e[ = 10 -

‘ Export the Report in

Excel or PDF file

Delta Wrench [ DeltaWrench TA] - Transducer Report

Device SN: 26011402242 Date: 9/26/2016

Device Firmware Version: 2.5a Time: 11:06:00 AM

Transducer
REDOI’t Type:  DeltaWrench TA

Serial number: 011402242

The toolbar in the upper area of the Report provides functions to print the report, or export it in Excel
or PDF file.

4.3 Language settings in DeltaQC
It is possible to set the language from the Options — Change language menu:

File  View  Transfer

i
» |[] English (United Kingdom)
E n ‘ n::' n:b Deutsch (Deutschland) ‘.

1 List available devices... Frangais (France)

2 || Build | || Assembly L %
| | | LS Ttaliano (Ttalia) :I

011 Transducer i (e L BHF0E)

o= S n Delta Wrench [USBE: COME&] Espafiol (Espafia, alfabetizacidn internacional)
@ Route g} Transducers
G- || Pset

| Tightening | E

@ NOTE: After changing the language, restart the software to make the change effective.
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4.4 Connecting to the Delta Wrench

The connection between the DeltaQC and the Delta Wrench is via USB cable.

WARNING: Disconnect the USB cable to perform a test; a warning is shown on the display if

the USB is connected.

After connecting the Delta Wrench to the PC with the DeltaQC software for the first time, select Scan

(refer to the screen below):

File View Transfer RealTime Options Service About

59000 &%l z:g\oI\l

‘Build %] [ Assembly Line |[%]  [Assembly Line
0 Transducer ase

v Route
Tightening

% Parameter set

o
esondler
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After clicking on Scan, select the available Delta Wrench from the list; then click on Select:

Select target device l —
i —

1. Select the Delta Wrench

2. Click on Select

@ NOTE: This operation is necessary only once.

After the first time, perform the following steps:

e Launch the DeltaQC software.

e Turn on the Delta Wrench and wait for its startup (the main menu is shown on the display).

e Connect the Delta Wrench to the PC through USB cable (with the Delta Wrench already turned
on).

e Click on the arrow of the Connect icon placed on the main toolbar and select USB to establish the
connection between the Delta Wrench and the PC:

1. Click on the arrow of

e T el the Connect icon
=
H9[00|0 - & {8lfE -
(2 ][Build |[%] |[Assembly Line B g (COMS
oJ'L Transducer g DEI‘TAWBSNINZEBQ
Ot
@ - 2. Select USB
|Tightening |
% Parameter set
|Equipment |
’3 Tool
@- Scan
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NOTE: To establish the connection between the Delta Wrench and the PC, it is also
possible to right-click on USB icon in the Assembly Line area (refer to the screen below):

File  View  Transfer Real Time Options  Service  About

H9 e 08 Bl -0 AL
|E3

|Bui|d IE3; [ Assembly Line |[%] | Assembly Line

D.lj}- Transducer

%? Route .

= 1. Right-click on USB
| Tightening | | v =

Parameter set u Eﬁ e |
| Equipment | DELTA ?Mﬁ& 001.002:65535)

’3 Tool

ﬁ- 2. Select USB

Scan

When the Delta Wrench is connected, the Connect icon is disabled and the Disconnect icon is
active:

ansfer Real Time  Options  Service  About

. =
Online mode u;:; u v H - %mm _g:_
Build |IE3 | Assembly Line |[X] | Assembly Line

OJ'L Transducer . Database
S u Delta Wrench [USB: COMB] |

Rout g} Transducers .
? e 1 Online mode
E Pset

| Tightening |
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4.5 Delta Wrench LOG Viewer

The Log viewer function displays information about the Delta Wrench — DeltaQC communication.
This can be helpful for troubleshooting activities.

To enable the Log area click on “Log area” command placed in View option of the toolbar (refer to the
paragraph “Menu list” for further details):

File | View | Transfer Real Time Options Service About
Build area
Clch i ARSI N Dosontsz | B
Details -
B. Log area J' | |Assemhl3r Line |
o Al Enable Log areaj
Restore default layout Wrench [USB: COMS]

Transducers
- Pset

@ Route

| Tightening |

A “Log file” is automatically created in a subfolder of the installation directory of the DeltaQC
(typically: C:\Program Files\Desoutter\DeltaQC\Log).

File View Transfer RealTime Options Service About

0-&-Wllu:-2Q PR
(]

‘ Assembly Line |

| Assembly Line

OJ'[ Transducer
i

? Route

Tightenir
ightening -tand a [DeltaWrench T/DeltaWrench TA]

Parameter set -t +a [DeltaWrench T/DeltaWrench TA]

_ : - tor time 30 ab [DeltaWrench T/DeltaWrench TA]

; -res tor angl auto [DeltaWrench T/DeltaWrench TA]
"3 Tool -res tor-ang [Deltawrench T/DeltaWrench TA]
-res peak-tor [Deltawrench T/DeltaWrench TA]
-tt0,5ab [Deltawrench T/DeltaWrench TA]

Log message(s)

Date Time Operation code Operation description
@9}%}2016 11:41:07 AM Setpset Command executed with success!
@9}%}2016 11:41:12 AM Delete pset Command executed with success!

Options | Service  About

@ NOTE: The “Log file(s)” option can be enabled or disabled in
the menu Options — Enable log file.

Enable log file
List available devices...
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4.6 Database backup

From the File tab it is possible to create and restore a database backup.

View Transfer Real Time Options Service About

B Create a backup Il N Rl o
B Restoreabackup = Ge G
| Assembly Line |

e Exit
li_” Build |
OJ'I. Transducer
D—I’_

@ Route

| Tightening |

Parameter set

To create a database backup file, click on the tab File > Database - Create a backup.
From the dialog box that opens (see the figure below):

1. Click on the Folder button to select the destination folder.
2. Click on the Create button.

CAlsers\ TDASUNDesktop

At the end of the process, a confirmation message informs that the database backup file is created
with success.

To restore a database backup, click on the tab File > Database - Restore a backup.
From the dialog box that opens (see the figure below):

1. Click on the Database file button to select the database to import.
2. Click on the Restore button.

C:A\Users\ITDASUNDesktop' DettaQC db

Database cument version 8.00

Database backup version 8.00 . Restore

At the end of the process, a confirmation message informs that the database backup file is restored
with success.
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@ NOTE: If the database to restore is characterized - Databesecimpot = o x

by a version higher than the destination
database, it is marked in red and it is not
possible to restore it (see the figure on the right):

€ \Users\I TDASU\DeskiopDettaGCdot8.db
a Database fle

Upgrade DeltaQC Software to the latest version in order to complete the operation.
For further information, refer to the paragraph “DeltaQC software upgrade”.

@ NOTE: If the database to restore is characterized T

by a version lower than the database current e ”
version, it is marked in yellow (see the figure on
the right):

Click on the Restore button, and then on Yes in the dialog box that opens.

From the DeltaQC - Database Migration window (see figure below), click on Start to execute
the database migration and wait until the process is completed.

The operation may take a few minutes, depending on the size of the database; a green
progress bar indicates the status of the operation.

e

Migration steps: |
4 Renaming old database files ...

«”Renaming new database files ...

¥ Connecting to old database ...

 Reading database objects ...

¥ Connecting to new database ...

| «”Writing database objects ...
I@M'mﬁoncomletedwilhsuccess!

At the end of the process, the message “Migration completed with success!” is shown in
the window.
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4.7

Real Time option

The Real Time option allows the operator to display curves either in real time (during Delta Wrench
operations) or at the end of tightening.

@
@
@

IMPORTANT NOTE: Before using the Real Time option, configure the Delta Wrench in order

to be connected with a remote PC by means of the Open Protocol (for further details about
the Open Protocol, refer to the paragraph “Working with open Protocol”).

NOTE: The Real Time option is available during the trial period of the DeltaQC Software.

Once the trial period expires, the Real Time option is available only for Advanced version of
the DeltaQC Software.

NOTE: The Real Time option works ONLY when DeltaQC Software is in offline mode.

Once DeltaQC Software is in offline mode, by acting on the menu list, click on Real Time tab; then
click on Curves viewer.

File  View  Transfer

Real Time

Offline mode

IL_U/.

011_ Transducer
(e
@ Route

Tightening

Parameter set

’9 Tool

Management

R com
E Paste
0 Delete

v
I 8
5

E' Database
E Transducers

Curves viewer j
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The following screen is displayed:

File  View Transfer Real Time Options Service About

HokL 0 &

»

Curves viewer
toolbar

| Dosonilor | B]

s

Bel/\lh | 22-82
’ | —

Build Device c

alla rete locale (LAN) 2 - Ethernet - Up = Properties: ~

Start ‘ Stop Iﬂﬂ] | Close @

011_ Transducer
i

@ Route
Tightening

Parameter set

’3 Tool

@: Scan

Test area

DeltaQC Software can interface at the same time with four Delta Wrenches (at most).
In the above screen, the test area contains four sections and each of them corresponds to a specific

Delta Wrench.

After configuring the devices, each section shows curves and results of the tightening done with the

Delta Wrench configured for that specific section.

Do the following steps in order to work with Real Time option:

1. Select the network whereby DeltaQC Software communicates with Delta Wrench. At this purpose
click on the drop-down list (placed on the Curves viewer toolbar) of the networks detected by the

system:

Device configuration

Networks: 522 | Connessione alla rete locale (LAN) 2 - Ethernet - Up l Properties: =

Connessione alla rete locale (LAN)* 14 - Ethernet - Down

Start ‘ Stop I:[[[[l ‘ Close @

Connessione rete wireless 3 - WirelessB0211 - Down
Connessione alla rete locale (LAN) 2 - Ethernet - U
Loopback Pseudo-Interface 1 - Loopback - Up

@

only. After clicking on it

computer configuration that is working.

NOTE: Properties button is for information purposes
the operator views the
properties of the selected network in order to display the

Properties

Drop down list of the networks
detected by the system

P Address: 10.36.158.160
Subnet Mask: 255.255.254.0
Deafault Gateway: 10.36.159.250
Address Family: IPvd
DHCP Enabled: True
DHCP Server Address: 10.36.159.219

11/2019
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2. By acting on the Curves viewer toolbar, click on Device configuration:

Start ‘ Stop |:[[[[| ‘ Close @

E Device configuration I Metworks: ;,—E—t, Connessione alla rete locale (LAM) 2 - Ethernet - Up = Properties: -

ﬁevice configurationj

The following screen is displayed:

Device List tab
[ Device List T fietwork Dingnost Frequency Rate

[11]- DettaWrench / WOI’kIng MOdeM Connection Test

‘Working Mode Frequency Rate
@ Real Tme () End of Tightening 100Hz @ 250Hz () 500Hz () 100DHz Connection Test
section

IP Address Port Number

P B =i B | e E

BBt IP Address

Waorking Mode

lZ" Test
Test button
Port Number

@ Real Time End of Tightening 1D0Hz @ 250 Hz 500 Hz 1000 Hz

IP Address Port Number

[ Hr Hf g § | o H

[31]- DeltaWrench
Working Mode Frequency Rate

@ Real Time End of Tightening 100Hz @ 250 Hz 500 Hz 1000 Hz Conflguratlon

section

IP Address Port Number

) ) S O =

[4]- DetaWrench
Working Mode Frequency Rate
@ Real Time End of Tightening 100Hz @ 250 Hz 500 Hz 1000 Hz

IP Address Port Number

B EHf Hf o | o F

The above Device Configuration screen includes two tab: Device List and Network Diagnostic.

The Device List tab is divided in two sections: Configuration section and Connection Test section.
The Configuration section includes four areas and each of them corresponds to a specific Delta
Wrench.

To configure the Delta Wrench, it is MANDATORY to define the following fields:

Working Mode Select between:

e Real Time: Real Time option displays curves in real time (during
Delta Wrench operations).

e End of Tightening: End of Tightening option displays curves only at
the end of the tightening.
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Frequency Rate It is the sampling rate that sets the operating mode of the Delta
Wrench. Highest is the frequency, the most defined is the curve.
The frequency rates available are as follows:

e 100 Hz (Defaultvalue) e 250Hz e 500Hz e 1000 Hz

@ NOTE: The frequency rate equal to 1000 Hz is not available, if
the Working Mode is set on “Real Time”.

IP Address Specify the IP Address of the Delta Wrench.
Port Number Specify the Port Number of the Delta Wrench.
Test button Once inserted the IP Address,

click on Test button in order to
verify the communication between
DeltaQC Software and Delta
Wrench.

Once configured the Delta Wrench, flag the related checkbox (see the following screen) in order
to enable it.

Delta Wrench checkbox

NOTE: If the operator changes any configuration
parameter and click on Close button (placed on
the right bottom corner of the above Device Oum.,bmdmmuymmme
Configuration screen) without saving, the screen
on the right is displayed:
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The Network Diagnostic tab analyzes the IP Address inserted into the Device List tab and checks
if the real time feature can be executed with the existing “company network” conditions.

Set the Ping frequency (ms), the Ping timeout (ms) and the Message size (byte).

Verify the IP Address in the related box and finally click on Start button.

Network Diagnostic tab

Device Li Metwork Diagnostic
Ping frequency {ms):

Ping frequency (ms)j

Stat — Start button

Ping timeout {ms): 10 1 i i
Ping timeout (ms)

Message size [byte): 512

1P Address
192.168.168.194 IP Address Final feedback

= Message size (byte)

Response from 192.168.168.194: byte=512 duration<163ms TTL=255 Success

Response from 192.168.168.194: byte=512 duration<163ms TTL=255> Success

TimedOut

TimedOut

Response from 192.168.168.194: byte=512 duration<6ms TTL=2553 Success

Response from 192.168.168.134: byte=512 duration<87ms TTL=255> Success

Response from 192.168.168.194: byte=512 duration<6ms TTL=2553 Success

Response from 192.168.168.134: byte=512 duration<5ms TTL=255> Success

Response from 192.168.168.194: byte=512 duration<7ms TTL=2552 Success

Response from 192.168.168.194: byte=512 duration<50ms TTL=255> Success 3 3 R
Response from 192.168.168.194: byte=512 duration<115ms TTL=255> Success D I ag nOStI can aIySIS
Response from 192.168.168.194: byte=512 duration<5ms TTL=2552 Success

Response from 192.168.168.194: byte=512 duration<7ms TTL=2552 Success

Response from 192.168.168.194: byte=512 duration<7ms TTL=2552 Success

Response from 192.168.168.194: byte=512 duration<6ms TTL=2553 Success

Response from 192.168.168.194: byte=512 duration<6ms TTL=2553 Success

TimedOut

Response from 192.168.168.194: byte=512 duration<15ms TTL=255> Success

4

At the end of the network diagnostic test, a feedback summarizes the analysis done.

3. Once configured a specific Delta Wrench, click on Apply button (placed on the right bottom corner
of the above Device Configuration screen) in order to save it.

@ NOTE: Once defined a Delta Wrench configuration, it is kept in memory, regardless of
Delta Wrench connection status.
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The following screen is displayed:

File View Transfer RealTime Options Service About

= I
H9|0-0.|0-&-8:llL/2¢ 420 | Desonttoe | B]
Device configuration | Networks: <27 Connessione alla rete locale (LAN) 2 - Ethemnet - Up  ~ Pluperlis" Start ‘ Stop |:I:[[I] ‘ cose (G

o;_ Transducer 2 General
Chart

Device Type
@ Route Device name
Device SH
Tightening Device FW
Parameter set
aramer
’D Tool Angle Status
Angle Result
% Sean Angle Threshold
Angle Min
Angle Max

Port Number 54321
T Er e Tl Disconnected
Battery charge

Configuration
data

o 4 Parameters: Torque
Result ID
Date
E Paste Torque Status
Torque Resdlt
O Delete Torque Min
Torque Target
Torque Max
Select 4 Pset
Pset name
E Erm PsetID
Strategy
Unit of Measure
E Import Batch size
Batch count

Batch status

File View Transfer RealTime Options Service About
s =

Ho|l0 0 &8\l

Build Device configuration

@ oo
o—=

Lo L g

2-4Q | Dosonttse | B |

Networks: 522 Connessione alla rete locale (LAN) - Ethernet - Up  ~ Propeﬂis‘l Start dﬂ]]

4 General

Device Type DeltaWrench
v Route Device name Delts Wrench
e P Start button AT S 0k 9 Sl
romacrsa [ Petrbe s button, the Stop

Equipment Battery charge 93%
Angle
P Tool Ange Status

button gets active

Angle Result
Angle Threshold 0.00 )
& s e Parameters list
Angle Target 0.0
g 00
4 Parameters: Torque
% Copy Result ID
Date
E Fesim Torque Status
Torque Result
Torque Min 0.00
0 Delete Torque Target 0.00
Torque Max 0.00

Select 4 Pset

Psetname

E Export PsetID 000

Pset selected - T ue

Subscribing last resut ... I Angle
E Import Last result subscribed

Subscribing last curve ..

Last curve subscribed HI

NOTE: If the network connection is up, the data inserted inside the parameters list
(placed on the left side of the above screen) are blue colored.
If the network connection is down, the data inserted inside the parameters list are red
colored.
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5. Configure a Pset (for further details about the Pset configuration, refer to the paragraph “Pset”).
Select the configured Pset manually in the Pset menu from the main menu of the Delta Wrench:

Psets

14:42

Demo MNode

A

»Nm: Target=15.0
»Nm: Min=14.b
PNm: Max=15.4
»Torque-Time
»Batch=0/5

Settings

Finally, click on Start (placed on the right lower corner of the above Pset menu).
6. The DeltaQC Real Time Monitor shows the following screen:

= o x

- L
File View Transfer RealTime Options Service About

= |8 .42 @
H9|0-0|0-& Bl \lL2e-8
Device configuration | Networks: j—E—ﬁ Connessione alla rete locale (LAM) - Ethernet - Up = Properties: * | Start dﬂ]] Stop d:[l]] | Close
o;_ Transducer 4 General - )
Device Type DeltaWrench m A Torgue/Time [Wmims]
v e Device name B
Deie i Pset parameters section | | Tmaxline
e
IP Address
Parameter set Port Number
Connection status e e o S S -
£ o Ange Status e ( Torque Target line 7
Angle Result -
Angle Threshold 0.00 = ——— ] -
@ﬁ‘ Scan — o R e e T e | I | U P
Angle Target 0.0 E
sogevex 0o 156
4 Parameters: Torque
% Copy Result ID .7
e B e T B e e T e e e @
E Paste Torque Status 7.8
Torque Result ﬁ .
O o Torque Min 10.00 39 Tmm Ilne
d33 Torque Target 20.00
Torque Max 30.00 0 T -
Fem 4 Pset 0 03 0.6 0.9 1.2 15 18 21 24 2.7 i
Pset name tor time 30 ab Time [ms]
o
Pset selected . Torgue le
Subscribing last result ... orq
E Enentt Subscribing last curve ...

Last result subscribed
Last curve subscribed EI

@

NOTE: The above example refers to a Torque Time control strategy: in fact, the Angle
Parameters (see the Pset parameters section) are equal to O.

On the graph, it is possible to display only Tmax and Tmin lines (red lines) and Torque
Target line (green line).
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¢ NOTE: If the control strategy of the Pset selected is either Torque + Angle or Torque &
! Angle, the graph displays also the Angle Parameters listed in the Pset parameters
section (see the screen below).

8 DeltaQC - [Real Time Mon
File View Transfer Real Time Options Service About

H9|0 0| 0-&-Bl)lu/2t-&2

G -G

Device configuration | Networks: ;—E—,_n, Connessione alla rete locale (LAN) - Ethernet - Up. ~ Propertiest = | Start d:[l]] Stop dﬂ]] Close

@ B Dooontisx (B]

o_: Transducer 4 General -
O Torgue/Angle [Nm/|
Dev!ce Type DeltaWrench ﬂ A
v e Device name . . .
. Pset parameters section | o | i
Device FW p : ez line
? Atbee Angle Target line -
Parameter set Port Number 312 ) T
Connection status | S— ) S | D — ] P —" | E————] ‘ ______ e T 7 %
Equipment - h— 273
> Tool Angle Status H T
! g P 1 _ = Torque Target line )
Angle Threshold 5.00 = —=
Q&: Scan e e T fo5pamemes e d— e P —— e
Angle Target 10.0 5}
e Max &0 156
4 Parameters: Torque
% Copy Result 1D 1.7
=SS0 ) — Y I O RN T _m
E Paste Torque Status 7.8

Q Delete
Select

Torque Result \ . 1 1 K F

Torque Min 10.00 39 Amm Ilne Amax Ilne T . Iine
Torque Target 20.00 I A 100 L min

Torque Max 30.00 S @

T
4 Pset 0 7.8 15.6 234 31.2 39 46.8 54.6 62.4 70.2

Pset name tanda Angle [Deg?]
PsetID 001 -

=]

% Export
Last resuilt subscri - Torque Angle
Subscribing last curve ...

Last curve subscribed
Import Pset selected

‘ Version: 36.X
7. Do the test tightening.
o |f the control strategy of the Pset selected is Torque Time, the following screen is displayed:

B8 DeltaQC - [Real Tim
File View Transfer RealTime Options Service About

B9k 0-&- 8L K 20
-e i = G G
Device configuration | Networks: 5%3 Connessione alla rete locale (LAN) - Ethernet - Up. ~ Properties: ~ | Start dﬂ]] Stop Ij:[[[l Close
o_: Transducer 4 General -
: Device Type DeltaWrench | ‘k Torgue/Time [Nmims
v R Device name Delta Wrench
oute
Device SN 6011402242 6
Tightening Device FW 2.5
IP Address 192,168, 168,194 321
Parameter set Part Number 54321 .
Connection status Connected
Equipment Battery charge 92%
4 a7 243
’U Tool Angle Status | ——e]
Angle Result = T 204 — Nempmet
T - - Parm i mr T T T - Gl LD LD L LD L ok ik L TT =20.00 4
Angle Threshold 0.00 % / \
@ Scan Angle Min 0.0 = 165
Angle Target 0.0 =2 /
soerias 00
. 4 Parameters: Torque i
% oRY Result ID :
Date
El Paste Torgue Status y
Torque Result \
Torgue Min 10.00 0.9 =
O Delete Torque Target 20.00 W
Torque Max 30,00 3 }
Select 4 Pset o 583.5 1167 17505 2334 2917.5 3501 4084.5 4668 52515 5835
Pset name tor time 30 ab Time [ms]
Pset ID 003 =
% Export
Pset selected - Torque Angle
Subscribing last result ... T
Last result subscribed
E Import Subscribing last curve ...
Last curve subscribed
-
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At the end of the test tightening, Torque Status, Date and Result ID update the Torque Result
Parameters section according to the final outcome.

Below the graph, in the Torque Result section, the value of the maximum torque reached is
displayed.

If the maximum torque reached is within the torque limits, the Torque Result section is green

colored.
In case the maximum torque reached is over the maximum torque, the Torque Result section

is red colored.
When the Torque Result section is yellow colored, the maximum torque reached is lower than

the minimum torque.

e 3

) | Desontoz | B

File View Transfer RealTime Options Service About

[] - i - | ey
9 |0-0:| 0 - |8l |28 -2
FE R | Neivorks: G [ T e el - it | Start d]ﬂ] Stap dﬂ]] | cose g I~
OL Transducer 4 General - CIOSe button
- Device Type Deltalrench (i A TorgueTime [Nm/ms]
? Device name Delta Wrench
Route
Device SN 6011402242 36
e -
IP Address 192,168.168.194 321
Parameter set Port Number 54321 :
Connection status Connected
Equipment Battery charge 92%
“ e 243
’3 Tool Angl
o P — o N S W — _
» Torque Result Parameters
@ Scan o 6.5
Angle Target / = :
126
B Parameters: Torque
E.E Copy Result 1D 729
Date 2016-09-21:17:01:20 \
E Paste Torque Status oK 4.8
Targue Result 22.65 \
argue Min 3 - —
O Delete Torque Target 20.00 |l Torque Result
Taorque Max 30.00 .
Select 4 Pset Sectlon V774 26661 3554.8 4443 5 5332.2 62209 71096 79983 2887
Pset name tor ime 20 ab Time [ms]
PsetID 003 =
o
Pset selected Ang
Subscribing last result ... =
E Import Last result subscribed
Subscribing last curve ...
Last curve subscribed
Angle Result

section

@ NOTE: The Angle Result section is empty due to the fact that the control strategy of
the Pset selected is Torque Time.

NOTE: Before clicking on Close button
@ (placed on the Curves viewer toolbar) it is

NECESSARY to click on Stop button in @f:::;:;aﬁgﬁt:ﬂgessthe"smp"bunonbeforeperformingrhe

order to stop the communication between

Delta Wrench and DeltaQC Software.

If the operator clicks on Close button

before than on Stop button, the pop up on

the right appears:
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¢ If the control strategy of the Pset selected is either Torque + Angle or Torque & Angle, the
following screen is displayed:

File View Transfer RealTime Options Service About

pe . e

490-0:|0-&8Ll0[2 2@ | Desonton [B]

5 Device configuration | Networks: 583 Connessione alla rete locale (LAN) - Ethernet - Up v Properties: ~ | Start [[[I]] Stop [[[I]] Close

_o_: Transducer 4 General -
S Device Type Deltawrench B A Torgue/Angle [Nm
@ Route Device name Delta Wrench | | | | | £ | |
Device SN 6011402242 a6 1
2 7 Device FW 2.5 . . .
Teeing || i Lo 168 1605 " The blue line indicates the
Port Mumber 54321 . . . .
premser=t 1 comectonsatus Connected P B — tightening trend in real time
Equipment Battery charge 92%
“ nole) 243
&FP° Tool Angle Status
friziasis E 204 - e e e

Angle Thresheld 5.00 i/
@f = Angle Min 10.0 165 |
Angle Target 10.0 [
Monsgement 11 g @0 ol
B cm pE— T 1 O S O
esult ID 87 I
I

Torque [Nm]

Date ’
E Paste Torque Status 48

Torque Result

Torgue Min 10.00 0.9
o Delete Torque Target 20,00 |

Torque Max 30.00 -3 = —
Select 4 Pset 0 738 15.6 234 312 39 46.8 546 62.4 70.2 78

Pset name tanda Angle [Deg]

PsetID o001 -
% Export
Pset selected

Pset selected
%] e Pset selected

Pset selected
Pset selected I

At the end of the test tightening, Torque Status, Date and Result ID update the Torque Result
Parameters section, and Angle Status and Angle Result update the Angle Result Parameters
section according to the final outcome.

File View Transfer Real Time Options Service About

= —
H9/l0| 0 & |80 % 20
Device configuration | Networks: 5875 Connessione alla rete locale (LAN) - Ethernet - Up = Properties: * | Start dﬂ]] Stop d:[l]]
0' Transducer 4 General -
o Device Type Deltawrench M ‘L Torgue/Angle [Nl
@ Ro Delta Wrench
Angle Result  |Puwe=e 3%
Tightening e
M=l parameters e 21
Para o I | | I S 8 o o -
T Connected 28.2
,W‘ Batterv charne g0
4 Angle 243
'—‘r Tool Angle Status
Angle Result =] E WA S S S R— S S N —
Angle |hresnald g =
% Scan Angle Min 10.0 é 16.5 I
Angle Target =
itz =i — 126
— T Y O O
% Copy Result ID 735 87
Date 2016-09-21:17:06:01 ’ I
E Paste Torgue Status 48
O Delet ‘Torgue Min X 0.9 l{
333 Torque Target 20.00 |
v » nin 100 e >
Select 0 7.8 15.6 234 3.2 39 46.8 54.6 62.4 70.2 78
Torque Result sogle Deg’
B epor Parameters M
S - Torque Angle
Pset selected
% [meon Pset selected [ ] / [ ]
Pset selected
= 1 oM O Angle Result ®
section
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Below the graph, in the Torque Result section, the value of the maximum torque reached is
displayed. In the Angle Result section, the value of the maximum angle reached is displayed.

If the maximum torque / maximum angle reached is within the torque / angle limits, the Torque
Result section / Angle Result section is green colored.

In case the maximum torque / maximum angle reached is over the maximum torque /
maximum angle, the Torque Result section / Angle Result section is red colored.

When the Torque Result section / Angle Result section is yellow colored, the maximum torque
/ maximum angle reached is lower than the minimum torque / minimum angle.

NOTE: Before clicking on Close button
@ (placed on the Curves viewer toolbar) it is

NECESSARY to click on Stop button in @ I necessary o press theStop” button before paforming the

order to stop the communication between

Delta Wrench and DeltaQC Software.

If the operator clicks on Close button

before than on Stop button, the pop up on

the right appears:
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S GETTING STARTED WITH DELTA WRENCH

To turn on the Delta Wrench, press the ON button placed on the Delta Wrench keyboard; to turn it off,
press the OFF button (even placed on the Delta Wrench keyboard) and hold it down for few seconds.

At power, the power on screen is shown for few seconds, followed by the zero adjustment and the
radio module information (for models equipped with radio module). Thus, the wrench capacity and
firmware version are displayed:

Wrench

capacity :
Zero setting Zero setting

DELTA

WRENCH 30 >

ver- 2.2a .
Firmware
Power on screen .
version

@ NOTE: Leave the Delta Wrench in a fixed position without applying any torque to the
transducers during the power on; this permits proper Automatic Zero Adjustment of the
transducer and gyroscope.

T
Zero Torque 2 %:ﬁg 63?3“9

Zero Gyro

L. Radio Module: WLAN
Waiting- .-

Zero adjustment Radio module information

Zero in horizontal
position — OK

Zero in vertical
position — The Delta
Wrench must be
supported by hands

At the end of the zero adjustment process the OK is displayed to indicate the process
has been completed; in case of error during the zero adjustment, a message “Error
Torque” or “Error Zeroing Gyro” is shown when trying to execute a tightening.

Switch off and on again the Delta Wrench to execute again the zeroing or perform the
Manual Zero Adjustment (for further details, refer to the following paragraph “Manual
Zero Adjustment”).
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After the power on sequence, the main menu is shown on the display:

14:42

Demo Mode
Psets

Settings

enter p

Main menu

- Demo Mode: This menu enters the free test, without the need of programming the Delta Wrench
with a specific tightening program (for further details, refer to the paragraph
“Executing a Demo Test”).

- Pset: This menu enters the tightening programs (Pset) defined and sent to the Delta
Wrench by DeltaQC (for further details, refer to the paragraph “Pset”).

- Settings: This menu sets the language, the date/time, the Demo Mode measurement unit
and enters the diagnostic menu (for further details refer to the paragraph “Delta
Wrench Settings”).

- Results This menu shows the last 99 Pset results

@ NOTE: It is possible to specify a time frame of inactivity after which the Delta Wrench display

enters in power save mode and reduces the display brightness. To exit the power save mode,
press any button on the Delta Wrench keyboard. For more information on the configuration of
the power save mode, see the paragraph “Delta Wrench display switch off [minutes]”.

Likewise, it is possible to specify a time frame of inactivity after which the Delta Wrench
automatically switches off. This function is disabled while the Delta Wrench is performing a
test, when it is connected to the DeltaQC, or when the WLAN connection is enabled. For
more information on the configuration of the power off mode, see the paragraph “Delta
Wrench power off [minutes]”.

5.1 Manual Zero Adjustment

The Manual Zero Adjustment of the transducer and gyroscope prevents both Zero Gyro and Zero
Torque changes over time.

It can be performed in four different cases (provided the Delta Wrench is in a fixed position without
applying any torque to the transducers):

14:42 Demo Mode N Psets
A e
Psets Track »Nm: Min=14.b
Settings Tightening PNm: Max=15.4
Residual Torque/Angle > TRPELE - T
»Batch=0/5
enter p dexit start p
When the “main menu” is When the “Demo Mode” When the “Psets” screen For each measure
shown screen is shown is shown screen (in the above

example: “Track mode”)
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For starting the Manual Zero Adjustment, press at the same time both UP and DOWN keys of the
keyboard (refer to the figure below):

For starting the Manual Zero
Adjustment,
same time both UP and
DOWN keys of the keyboard

press at

the

Once the Manual Zero Adjustment process is complete, the operator must perform a data analysis of
the Manual Zero Adjustment results in order to complete the measures successfully.

@

NOTE: Sometimes it needs to compare the Automatic Zero Adjustment results and the
Manual Zero Adjustment results (refer to the following table).

9| Torque Automatic Manual
LLJ q Zero Zero
) - . . DATA ANALYSIS
< Adjustment | Adjustment
O| Angle
result result
Toraue OK OK In this case, the values measured during the Automatic
q Zero Adjustment process are updated, since the Manual
1 Zero Adjustment process is OK.
Angle SLS S The operator can proceed with the measures.
In this case, since the Torque measured during the
Torque OK Manual Zero Adjustment is NOK, the Angle (during the
Manual Zero Adjustment) is not measured. The Delta
2 Wrench takes in account the last previous valid values
Angle OK measured.
The operator can proceed with the measures.
In this case, the Angle measured during the Manual Zero
T OK OK Adjustment is NOK, therefore it takes in account the last
orque valid Angle value measured previously.
On the other hand, the Torque measured during the
3 Automatic Zero Adjustment is updated, since the
respective value measured during the Manual Zero
Angle OK Adjustment is OK.
The operator can proceed with the measures.
11/2019 68 (192)
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5.2 Executing a Demo Test

The Demo Mode executes a test (tightening operation or quality control test) by accessing the Delta
Wrench from the keyboard; during the test, it is not mandatory to program Delta Wrench with DeltaQC
Software.

@ NOTE: In the Demo Mode the results are not saved in the Delta Wrench memory.

To perform a Demo Test, select Demo Mode from the main menu:

14:42 Demo Mode {-1
A
Peak H

Psets Track
Settings Tightening
Residual Torque/Angle
v

enter p dexit start p

Then, select the desired operation and click on OK on the Delta Wrench keyboard to start the test.

NOTE: The Demo Mode measurement unit can be set in the Settings menu of the Delta
Wrench.

521 Track

Track mode can be used to execute a very simple tightening operation in which the operator tightens
the screw at the desired torque, monitoring the torque applied on the Delta Wrench display.

Torque 4

» Time

In Track mode, the Delta Wrench displays the applied torque in real time.

Torque can be applied in either the clockwise (positive torque) or counterclockwise (negative torque)
direction.

By clicking on OK on the Delta Wrench keyboard the Delta Wrench executes a torque zero
adjustment.

@ NOTE: The zero adjustment is applied only for this test; it is not applied as a global zero
reference for the Delta Wrench.
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5.2.2 Peak

As for Track mode, Peak mode can be used to perform a very simple tightening operation in which
the operator tightens the screw at the desired torque, monitoring the torque applied on the Delta
Wrench display.

In Peak mode, the maximum value reached during tightening remains frozen on the Delta Wrench
display.

Torque a

Displayed Torque
-------------- Applied Torque

Min. Load

» Time

The Delta Wrench displays torque and angle in real time, starting from the Min. Load value, and the
peak value (measured on the torque) is frozen on the display.

Peak
¢

o

ol 40..

A new cycle starts when the applied torque is released, and applied again over the Min. Load of the
Delta Wrench, which is the 1% of the Delta Wrench maximum torque (capacity). The angle calculation
is reset when a new cycle is started.

By clicking on OK on the Delta Wrench keyboard the torque and angle values are reset.

The torque must be applied in the clockwise direction.

5.2.3  Tightening

This mode executes a tightening operation to the torque assigned.

Tightening

Insert Nm
Target
=00
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Set the desired target torque value by clicking on the UP and DOWN arrows on the Delta Wrench
keyboard and click OK to confirm and execute the tightening.

Tightening

“ 6N 40.

[(— ]|

Torque and angle

The torque and angle values are shown starting from the minimum load
value.

Tightening direction

It must be clockwise.

Progress bar

The progress bar leads the operator to reach the target value, with three
markers placed at the 30%, 60% and 95% of the target torque.

Buzzer

- 30% of the target value: Starts emitting a signal

- 60% of the target value: Increases the signal

- 95% of the target value: Increases the signal

- Over 105% of the target value: Emits a repeat high frequency tone

Display color

- Blue: Default color
- Green: Target value is reached (within 5% of the specified value).
- Red: Torque over than 105% of the target value

Vibration

Vibration is available only for the following Delta Wrench models:
TORQUE/ANGLE MODELS WITH VIBRO and TORQUE/ANGLE MODELS
WITH VIBRO AND WLAN RADIO MODULE.

The Delta Wrench starts vibrating after getting 95% of the target torque.

During the demo test, if the tightening is more than 5% against the target
torgue, the vibration is alternate.

At the end of the demo test, if the tightening is OK, the Delta Wrench
vibrates for three times at a specified interval (1 second). In case the
tightening is NOK, the Delta Wrench vibrates at specified intervals
continuously; stop the vibration with one of the following procedures:

- do a new tightening;

- press OK — the Delta Wrench is ready for a new measurement;

- press CL — the Delta Wrench is out of the Pset.
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5.2.4 Residual Torque/Angle

The Residual Torque/Angle test evaluates the residual torque on a bolt, measuring the torque
necessary to rotate the screw further. To get the that, the residual torque is measured as the torque at
the specified target angle, which is typically set to few degrees.

@ NOTE: Cycle start = Angle threshold = 10% transducer nominal torque.

Torque 4

Residual torque
Min. Load

| » Angle
Target angle

Enter the target angle; then apply the torque on the bolt and increase it until it starts moving to reach
the target angle.

The analysis starts when the applied torque gets over the Min. Load value.

Residual Torque/Angle Residual Torque/Angle

(]

Insert ° ¢ 21 N'm
target 1 3 = 98 3

22.38: Peak

Torque and angle The torque and angle values are shown in real time. They freeze the
residual torque value when the target angle is reached.
The peak value reached during the test is shown below the torque result.

Tightening direction | It must be clockwise.

Buzzer - High tone when the target angle is reached
- Low tone when the target angle is not reached.
Display color - Blue: Default color

- Green: Target angle is reached
- Red: Target angle not reached

Vibration Vibration is available only for the following Delta Wrench models:
TORQUE/ANGLE MODELS WITH VIBRO and TORQUE/ANGLE MODELS
WITH VIBRO AND WLAN RADIO MODULE.

The Delta Wrench starts vibrating after getting an angle equal or higher
than the target angle.

At the end of the demo test, if the tightening is OK, the Delta Wrench
vibrates for three times at a specified interval (1 second). In case the
tightening is NOK, the Delta Wrench vibrates at specified intervals
continuously; stop the vibration with one of the following procedures:

- do a new tightening;

- press OK — the Delta Wrench is ready for a new measurement;

- press CL — the Delta Wrench is out of the Pset.
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5.2.5 Residual Torque/Angle Automatic
The Residual Torque/Angle Automatic test evaluates the residual torque on a joint, measuring
automatically the torque necessary to rotate the screw further.

After starting the “Residual Torque/Angle Automatic” test, apply [F¥SEIEIREIL LI ILY L
torque on the joint. The Delta Wrench display is as follows:
¢ 21 N'm
=98

22.88: P

@ NOTE: Cycle start = Angle threshold = 10% transducer nominal torque.

Torque and Angle The Torgue and Angle values are shown in real time.

The peak value (marked as P) reached during the test is shown below the
torque result.

The breakaway value (marked as B) reached during the test is shown
below the angle result.

Tightening direction | It must be clockwise.

Buzzer The beep emitted by the buzzer starts when the torque goes over the mid-
point between the minimum and maximum torque values.

At the end of the tightening operation three more beeps inform the operator
about the end of the operation.

Display color - Blue: Default color

- Green: Residual torque measured is between the minimum and
maximum torque

- Red: Residual torque measured is either lower the minimum torque or

higher the maximum torque. Furthermore, the red screen is lit when the
residual torque point is not detected.

Vibration Vibration is available only for the following Delta Wrench models:
TORQUE/ANGLE MODELS WITH VIBRO and TORQUE/ANGLE MODELS
WITH VIBRO AND WLAN RADIO MODULE.

The Delta Wrench starts vibrating after getting the half of the torque limits
of the connected transducer: (Max Torque + Min Torque) / 2.

During the demo test, if the tightening is over the Max Torque, the vibration
is alternate.

At the end of the demo test, if the tightening is OK, the Delta Wrench
vibrates for three times at a specified interval (1 second). In case the
tightening is NOK, the Delta Wrench vibrates at specified intervals
continuously; stop the vibration with one of the following procedures:

- do a new tightening;

- press OK — the Delta Wrench is ready for a new measurement;

- press CL — the Delta Wrench is out of the Pset.
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5.2.6 VDI-VDE 2648

This option allows performing the angle test according to VDI-VDE 2648 protocol.
Insert the angle threshold to start the angle measurement by adjusting the value clicking on UP and
DOWN:

VDI-VDE 2

Insert
angle thr.

After starting the “VDI-VDE 2648” test, apply torque on the joint. The Delta Wrench display is as
follows:

VDI-VDE 2

2Ly 40.

Torque and angle The torque is shown at torque peak, the angle at angle peak. Once the
operator starts applying torque, the angle is reset only in one of the
following cases:
e after clicking OK on Delta Wrench display (also the displayed torque
value is reset)
o after releasing the wrench at a torque lower than its Min Load and
then starting a new tightening in the opposite direction

Tightening direction | The operator can tighten in both clockwise and counterclockwise directions

Buzzer - Not used

Display color - Blue: Default color
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6

PSET

The set of parameters that controls the tightening process is contained in a so-called Pset.
This section describes how to setup the Pset parameters necessary to perform a tightening.

The Delta Wrench can store up to 200 Psets in its memory.

To create a new Pset, either click on “Parameter set” icon placed in the Build area or right-click on
Pset in the Assembly Line area (and then, click on “Create a new Pset...”):

I o &

o)
260

2B Delta virench [uss: com3]

Build ‘Assembly Line Assembly Line / Pset
o Transducer B patabase

| Parameter set

1

Tes ed REHIT Deltawirench T/Deltawrench TA

s S

Tool SN:

| | -
Device type:
O Oveweewe ST

g B |
Test type: Status:

From the pop-up that appears (see figure below), select the Pset Number and type the Pset Name.
Then, click on the OK button to confirm the creation of a new Pset:

DeltaWrench T/DeltaWrench TA =

I == =

NOTE: By default, the Pset Number assigned is the first number available. It is not possible
to use numbers already assigned to other Psets.

@

After clicking on OK, proceed programming the Pset.

Desoutler | B
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In the Control tab, select the Control strategy from the drop-down menu (see figure below):

File  View Transfer Real Time Options Service About
= S Ldl 2 D
Ho 00 0 &8l csontloe
| Assembly Line | || Assembly Line / Pset / 8 - Pset Test [DeltaWrench T/DeltaWrench TA]
- ' Database Control |{Barameters | Options |
) u Delta Wrench [USB: COMS]
g} Transducers
: Mame Pset Test
------ E 1-tanda [DeltaWrench T/DeltaWrench TA] Production: Torque Time hd ]
------ E 2-t+a [DeltaWrench T/DeltaWrench TA]
------ E 3 - tor time 30 ab [DeltaWrench T/DeltaWrench TA]
------ E 4 -res tor angl auto [DeltaWrench T/DeltaWrench TA]
------ E 5-res tor-ang [DeltaWrench T/DeltaWrench TA]
------ E 6 -res peak-tor [DeltaWrench T/DeltaWrench TA]
------ T 7-tt0,5ab [Deltalrench T/Deltarench TA]
------ 8 -Pset Test [DeltaWrench T/DeltaWrench TA]
[F——
In the Parameters tab, set the strategy parameters (see figure below):
. DeltaQC - [Online - DeltaWrench TA] - ] x

File View Transfer RealTime Options Service About

Hw9|0-0:|0-

3 AT E]\I

‘ Assembly Line | | Assembly Line / Pset / 7 - prova Vibro 3.15x WVibro [DeltaWrench T/DeltaWrench TA]

o ' Database tholh'ons

é‘...n DELTA-WRENCH [USB: COM3]
g} Transducers
g Change saew at
2T pset

T 1-T7 Deltawrench T/Deftattirench TA] Cl

E 2-TandA [Deltawrench T/DeltaWrench TA] Man torque

E 3-TorA [Deltawrench T/DeltaWrench TA] I:I

E 4 -RTAautomatic [DeltaWrench T/DeltaWrench TA]
¥ 5-RTA [Deltarench T/DeltaWrench TA] T —

ﬁ 6-RPT [DeltaWrench T/DeltaWrench TA]

. |§ 7 -prova Vibro 3.15 % Wyibro [Deltalirench T/DeltaiWrench TA] Angle threshold

/]

Cyde start

Angle

b ]

o

Min angle Target angle Max angle

£ | [s | [

Taorque correction coeffident
Angle correction coeffident l:l Deg
Uit of measurement

) —

‘ Undo | |

Save |

Connection status -_" LI | |

[Version:3.7.0 .

;'\\ NOTE: The parameters displayed change according to the Control Strategy and the

device version.

11/2019 : :m
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In the Options tab, select the Pset options (see figure below):

File  View Transfer Real Time Options Service About

900 & -2 e | Desorttor | B]

| Assembly Line | Assembly Line / Pset / 3 - T+A [DeltaWrench T/DeltaWrench TA]

Time

e e -
. T 1-Testoverspeed REHIT [DeltaWrench T/DeltaWrench TA] Abort cycle time Seconds

.. § 2-TT Crehit [DeltaWrench T/DeltaWrench TA]

(]

. F 3-T+A DeltaWrench T/eltawrench TA] R
Batch count O
Batch size 1
Peak Monitor
Measure peak at Torgue -

Tightening Monitor
Check RE-HIT |
1 Deagrees

Rotation

ovecton =)

The Management area (placed in the Build area) provides the commands to:

e copy and paste a Pset;
e delete one or more Psets;
e export and import one or more Psets.

File  View Transfer Real Time Options Service About

59 B0/0-5 {6220 PR

(z][Buia | (%] | [Assembly Line =]
0]1 Transducer . Database
-+ [ Delta Wrench [use: com3]

? Route & Transducers
S Pset
Tightening = ﬁ -
ﬁ 1 -Test overspeed REHIT [DeltaWrench T/Deltawrench TA]

% Parameter set . 2-TT cRehit Deltarench Tpeltawrench Ta]
T 3-T+A DeltaWrench T/Deltairench TA]
F Tool

Scan

B com

E Paste
O Delete
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Copy and paste a Pset as described below (refer to the following figures):

1. Inthe Assembly Line area, select a Pset from the list.
2. Inthe Management area, click on the Copy icon.

3. Inthe Assembly Line area, click on the Pset node.

4. In the Management area click on the Paste icon.

File View Transfer RealTime Options Service About

0-&{8l0\lh 220
\ Assembly Line |
. Database

0[[ Transducer
o— :
&~ [ owra uss: com3]
? Route - & Transducers
Tightening e il
Parameter set

-Drag Torque av [De

Drag Torque max [DeltaWrench T/DeltaWrench TA]
Prevailing Torque [DeltaWrench T/DeltaWrench TA]
Torque Time [DeltaWrench T/DeltaWrench TA]

Tool

File  View  Transfer

Real Time Options  Service

u =
TI=1T
-

About

%40

VAR Y

‘ Assembly Line

|

oﬂ Transducer
o=t

@ Route

Tightening

% Parameter set

FP° Tool

Tand A [DeltaWrench T/DeltaWrench TA]

TandA [DeltaWrench T/DeltaWrench TA]
-TorgueTime [DeltaWrench T/DeltaWrench TA]
10 -Tergue + Angle [DeltaWWrench T/DeltaWWrench TA]

-DragTorgue [DeltaWrench T/DeltaWrench TA]

”
% Scan

1
2
3
4
5
6
7
8
9

[
g
7
g
g
g
g
7

o Delete 2
Select
E Export
Import

Delete one Pset as described below (refer to the
figure on the right):

1. Inthe Assembly Line area, select the Pset to
delete.
2. In the management area, click on the Delete
icon.
Finally, click on Yes in the warning message
appears to confirm the deletion of the selected
Pset.

. Database

Ee u DWTA [USB: COM3]

3

-Drag Torgue min [DeltaWrench T/DeltaWrench TA]

- E 2 -Drag Torque av [Deltawrench T/DeltaWrench TA]
- E 3 -Drag Torque max [Deltawrench T/DeltaWrench TA]
- E 4 -Prevailing Torque [Deltawrench T/DeltaWrench TA]
o E 5-Torque Time [DeltaWrench T/DeltaWrench TA]

- E 6 -DragTorque [DeltaWrench T/DeltaWrench TA]

T 7-Tand A DeltaWrench T/DeltaWrench Tl
T &-Tanda [Deltarench T/DeltaWrench TA]

- E 9 -TorqueTime [DeltaWrench T/DeltaWrench TA]
- E 10 - Torque + Angle [DeltaWrench T/DeltaWrench TA]

S

File View Transfer RealTime Options Service About

u =
TI=T
-

Wl Lk

HRO

(2][Buid | [Assembly Line

(=)

0J1 Transducer
o=

v Route
Tightening
Parameter set

: . Database
.9

m

=1l

- [ owra use: com3]

Transducers

¥ 3-0rag Torque max [Deltarench T/Deltattrench TA]
. 4-Prevaiing Toraue [Deltarench T/Deltarench TA]
Tool ? E 5-Torgue Time [DeltaWrench T/DeltaWrench TA]

T 5-oragTorque [eltaitrench T/deltairench TA]

T 7-Tand A Detairench T/Deltawrench TA]

. 8-Tanda Deltawrench T/Deltawrench TA]

2 E 9 -TorgueTime [DeltaWrench T/DeltaWrench TA]

T 10-Torque +Angle [DeftaWrench T/Deltawrench TA]

1
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Delete more Psets at the same time as described below (refer to the following figures):
1. Inthe Assembly Line area, click on the Pset node.
2. In the Management area click on the Select icon.
3. Inthe Pset selection pop-up that opens, select the Pset / Psets to delete.

@ NOTE: In the lower section of the pop-up, the Select all and the Unselect all buttons
allow respectively to select all the available Psets and to unselect all the Psets.

4. Inthe Pset selection pop-up, click on the Delete button.
Finally, click on Yes in the confirmation message that appears to confirm the deletion of the selected Psets.

Device Type

[2][Buia | (%] | [Assembly Line | Deta T/Dela TA
DeltaWrench T/DeftaWrench TA
0, oo B Database i DettaWrench T/DeftaWrench TA
B A [UsB: coM3] 1 DeltaWrench T/DettaWrench TA
- DeltaWrench T/DeftaWrench TA
DeltaWrench T/DeftaWrench TA

o I Dfag Torque min [DeltaWWrench T/Deltabirench TA]
T§ 2-0rag Torque v [DeltaVirench T/eltatirench TA]
T 3-Drag Torque max [Deltalirench T/Deltarench TA]
. 7§ - Prevaiing Torque [Deltatirench T/beltawrench TA]
7 5-Torque Time [peltairench T/Deltabirench TA]
7§ 6-DragTorque [DeltaWrench T/Deltalirench TA]
7 7-Tand A Deltawrench T/Deltawrench TA]
7 8-Tanda [Deltarench T/Deltairench TA]
T 9-TorqueTime [Deltalirench T/Deltaitrench TA]
7 10-Toraue + Ancle [Deltavirench T/Dehawrench TA]

_—2
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Export one or more Psets from DeltaQC to the PC as described below (refer to the following figures):

1. Inthe Assembly Line area, click on the Pset node.
2. Inthe Management area, click on the Export icon.
3. From the pop-up that opens, select the Pset / Psets to export.
@ NOTE: In the lower section of the pop-up, the Select all and the Unselect all buttons
allow respectively to select and to unselect all the available Psets.
4. From the Export — Pset selection pop-up that appears, click on the Export button and save the
Psets on the PC as an XML file.
File View Transfer Real Time Options Service About
- D4 4P
n ")‘lﬁﬂﬁ n H ﬁmm‘ef C"‘o Id Name Test type Device Type Notes.
i ‘ ‘ =] i Drag Torque min CM/CMK DettaWrench T/DeftaWrench TA
° Transducer : EDmbase 182 Drag Torque av CM/CMK DelttaWreneh T/DettaVirench TA
- DWTA luse: com3] 3 Drag Torque max CM/CMK DettaWrench T/DekaWrench TA
v foute 1 m] ~ Prevailing Torque CM/CMK DeltaWrench T/DeltaWrench TA
P e e T Ty |:||5 Torque Time: CM/CMK DettaWrench T/DekaWrench TA
g Parameter set T 2-Drag Torque av [Deltatrench T/Deltairench TA] Ofs DragTorque CM/CMK DekaWrench T/Dektalirench TA
E 3 -Drag Torque max [DeltaWrench T/DeltaWrench TA] |:|I7 Tand A CM/CMK DeltaWrench T/DeltaWrench TA
E 4 -Prevaling Torque [DeltaVirench T/DeltaWWrench TA] Dls TandA CM/CMK DekaWrench T/Dekarench TA
F e g S ] 3 TorqueTime CH/CMK DettaWrench T/DefaVirench TA
ﬂ. Sean E 7-T:dATDmere1d1T!Dehzwrmd1Tﬂ] 1§10 Torque + Angle CM/CMK DekaWrench T/Detallirench TA
T 8-TandA Deltawrench T/DeltaWrench TA]
E 9 -TorqueTime [DeltaWirench T/DeltaWrench TA]
I:‘ai_»l Copy T 10-Torque +Angle [Deltaltirench T/Deltaitirench TA)
é Paste
0 Delete
Seled
Eﬁw“ — 2
Fiowas e
~B Impert

@

NOTE: It is also possible to export one or more Psets by right-clicking on the Pset node in
the Assembly Line area and then on Export... (see figure below):

File  View Transfer Real Time

u =
M
- -

Options ~ Service  About

IR

G O

@

|

| Assembly Line

&3

0 Transducer

v Route
Tightening

% Parameter set

Inch T/DeltaWrench TA]
rench TA]
chTA]
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The import of one or more Psets can be performed only in the Offline mode.

Ll d
Before proceeding with the import, click on the Disconnect <# icon to disconnect the Delta Wrench

from the PC.
Then, import one or more Psets from the XML files as described below (refer to the following figures):

1. Inthe Assembly Line area, click on the Pset node.
2. Inthe Management area, click on the Import icon and select the XML file from the PC.
3. Inthe Import — Pset selection pop-up that opens, select the Pset / Psets to import.

@ NOTE: In the lower section of the pop-up, the Select all and the Unselect all buttons
allow respectively to select all the available Psets and to unselect all the Psets.

4. Inthe Import — Pset selection pop-up, click on the Import button.

Id Name Test type Device Type Notes
Assembly Line Mp Drag Torque Min CM/CMK DettaWrench T/DeltaWrench TA
2 Tarque average CM/CMK DettaWrench T/DeltaWrench TA
o Transducer . Database @ ied a 2 =
e~ [ owra use: cous) 1 3 Drag Torque max CM/CMK Deka6D/Detta7D
v Route i el
-
Drag Torque min' Deltabirench T/Deltatfirench TA]
g Parameter set - 2-Drag Torque av DeltaWrench T/Deltairench TA]
= 3 -Drag Torque max [Deltaitrench T/DeltaWrench TA]
+-revain e Dot Telarench A
’D Tool 5-Torque Time [DeltaWrench T/DeltaVirench TA]
-8 6-DragTorque [DeltaVirench T/Deltairench TA]
9‘, S ~§ 7-TandA [Deltairench T/DeltaWrench TA]
- 8-TandA [DeltaWrench T/DeftaWrench TA]
9-TorqueTime [DeltaWrench T/Deltaitirench TA]
I% @y 8 10 Torque + Angle [DeltaWirenchT/Deltatiirench TA]
B e
0 Delete
Select
B 2
| Select [ Junselectal S mpot
L=

In the Import — Pset selection pop-up, the Notes column (last column of the table) shows details
about the Psets (see figure below):

Device Type

DettaWrench T/DeltaWrench TA I I
DettaWrench T/DetaWrench TA
DettabD/Detta7D

If a Pset is marked in green as “New”, there is no existing match in the destination database and it
possible to import the Pset.

If a Pset is marked in light green as “Existent”, a Pset with the same name but different configuration
already exists in the destination database, and the Pset imported will overwrite the existing one.

If a Pset is marked in red as “Duplicated”, a Pset with the same name but linked to a different tool
already exists in the destination database and it is not possible to import it.
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NOTE: It is also possible to import one or more Psets by right-clicking on the Pset node in
the Assembly Line area, and then on Import... (see figure below):

File  View Transfer Real Time Options Service About
=
B9k 0 &8l 220
|Build %] [ Assembly Line
OJ'L Transducer
o—l’- Pt
Create a new Pset...
v Route E i ta7D]
L —
% Parameter set E 9 - zz-5x-80N.m [Delta6D/Delta7D]
E 10 - sx-zn-bs [DeltasDDelta70]
. 11-75Nm [DeltasD/Delta7D]
6.1 Torque Parameters
Cycle Start Torque value from which the tightening operation starts.

This must be higher than the min. load value; if it is not, when the Pset starts, a
“Min load error” message is shown on the display.

Angle threshold

For strategies that include the angle measurement, this parameter specifies the
torque value from which the measure of the angle starts.

Min torque

Lower torque limit.

Target torque

Torque value set by user as tightening goal. This parameter is available only in
the “Production: Torque Time” and “Production: Torque & Angle” strategies.

Max torque

Higher torque limit.

Torque correction
coefficient

For normal operations, this parameter is set to 1 (default value for Torque
correction coefficient).

If an extension is used, this coefficient permits to compensate the effect of the
extension on the torque measurement.

Refer to the “Appendix A — Calculating Correction Coefficient for Extension” for
further details about how to calculate this coefficient.

Change screw at

If the torque reaches this limit, the message “change screw” is shown on the
display. This parameter must be set higher that the Final Torque max value.

Unit of
measurement

Select the desired unit.

Drag Torque type
(Min, Max and
Average)

Valid only for the strategies “Production: Prevailing Torque — Automatic
compensation” and “Quality: Drag torque”.

It is the torque value resulting from the measurements taken within a pre-
established angle interval.

Select Min, Max or Average to calculate the Drag torque value.

Prevailing min
torque

Valid only for the strategy “Production: Prevailing Torque — Automatic
compensation”; it is the Drag torque lower limit of the first stage of the strategy.

Prevailing max
torque

Valid only for the strategy “Production: Prevailing Torque — Automatic
compensation”; it is the Drag torque upper limit of the first stage of the strategy.

11/2019

82 (192)

 Desontlon | B




Part Number 6159937790

D Issue 17
auﬂ@z Date 11/2019

Page 83/192

Drag torque
compensation

Valid only for the strategy “Production: Prevailing Torque — Automatic
compensation”; this option permits to add or subtract the Drag torque to the
torque peak in the second stage of the strategy.

Final min torque

Valid only for the strategy “Production: Prevailing Torque — Automatic
compensation”; it is the lower limit of the Final target torque during the second
stage of the strategy.

Final target
torque

Valid only for the strategy “Production: Prevailing Torque — Automatic
compensation”; it is the torque result of the tightening, considering the Drag
Torque value.

Final max torque

Valid only for the strategy “Production: Prevailing Torque - Automatic
compensation”; it is the upper limit of the Final target torque during the second
stage of the strategy.

Linear slope
coefficient

Valid only for the strategy “Quality: Yield Point”.

This parameter characterizes the joint stiffness in the linear part of the curve, as
torque/angle slope.

The minimum value of the Linear slope coefficient is 0.1; it suits also very soft
joints with a ration less than 0.1.

The default value is 0.5.

. NOTE: If the unit of measurement used is different from Nm, the
i Linear slope coefficient is automatically converted according to the
unit of measurement selected.

If a Delta Wrench is connected while programming, the Torque parameters are set per default as

follows:

e Cycle start = Angle threshold = Minimum torque = Maximum torque = 1% transducer nominal

torque.

¢ Change screw at = Transducer nominal torque.

e Target torque (if present in the Pset control strategy) = Transducer nominal torque (in this case
also the Maximum torque is set to this value).

NOTE: All the Torque parameters defined for a Pset Change screw at
@ must be higher than the minimum load and lower than
the capacity of the Delta Wrench; otherwise, a Min
Load error or a Capacity Error will be shown on the
display when the Pset starts.
Furthermore, the set of parameters must be reliable.
For example, when storing a Pset, if the Min Torque is
greater than the Target Torque, an error message is
shown (refer to the picture on the right): =

Torque
36.67 L

Target torque

D 3667

Cyde start

Angle

Min angle Max angle

0 1000
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6.2

Angle Parameters

Angle threshold

This parameter specifies the torque value from which the measure of the angle
starts.

Min angle

Lower angle limit.

Max angle

Higher angle limit.

Target angle

Valid only for the strategies “Production: Torque + Angle” and “Quality: residual
torque/angle™ this parameter specifies the angle where to measure the residual
torque.

Angle correction

For normal operations, this parameter is set to 0 (default value for Angle

coefficient correction coefficient).
If an extension is used, this coefficient permits to compensate the error in the
angle reading due to the bending of the extension.
Refer to the “Appendix A — Calculating Correction Coefficient for Extension” for
further details about how to calculate this coefficient.

Prevailing min | Valid only for the strategy “Production: Prevailing Torque - Automatic
angle compensation”; it is the lower limit of the angle interval during which torque
values have to be checked in the first stage of the strategy.

Prevailing max|Valid only for the strategy “Production: Prevailing Torque - Automatic
angle compensation”; it is the upper limit of the angle interval, during which torque

values have to be checked in the first stage of the strategy.

Final min angle

Valid only for the strategy “Production: Prevailing Torque — Automatic
compensation”; it is the lower limit of the angle interval, during which the final
torgue value has to be checked.

Final max angle

Valid only for the strategy “Production: Prevailing Torque — Automatic
compensation”; it is the upper limit of the angle interval, during which the final
torgue value has to be checked.

Start angle Valid only for the strategy “Quality: Drag torque”; it is the lower limit of the angle
interval within which the torque value has to be checked.

Stop angle Valid only for the strategy “Quality: Drag torque”; it is the upper limit of the angle
interval within which the torque value has to be checked.
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6.3 Vibration parameter
Vibration start It is possible to set Vibration start as a value expressed in percentage, torque,
(% / Nm / Deg) or angle. Vibration start (% / Nm / Deg) parameter is available on any models

of Delta Wrench, even though it is fully functional only for the following models:
TORQUE/ANGLE MODELS WITH VIBRO and TORQUE/ANGLE MODELS
WITH VIBRO AND WLAN RADIO MODULE.

Vibration start (% / Nm / Deg) parameter is available for the following control
strategies: “Production: Torque Time”, “Production: Torque & Angle”,
“Production: Torque + Angle”, “Production: Prevailing Torque — Automatic

LT

compensation”, “Quality: Residual Torque/Angle”, and “Quality: Drag Torque”.

Set Vibration start (% / Nm / Deg) parameter in one of the following
conditions:

e during the creation of a new Pset
e when, for a pre-existing Pset, it is necessary to change the control strategy

—

~ NOTE: By default, Vibration start (%) parameter is equal to 95%. It can
i range from 1 to 100%.

Set Vibration start (%) or Vibration start (Nm) parameter. In case of Production: Torque Time
control strategy, the Delta Wrench starts vibrating after getting the percentage or torque related to the
“vibrating target torque”.

If Vibration start (%) is selected, below is an example to calculate the “vibrating target torque”:

If:

Cycle start =2 Nm
Target torque = 12 Nm
Vibration start = 50%

Then:

“Useful torque interval” = (Target torque — Cycle start) x Vibration start = (12 — 2) Nm x 50%= 5 Nm
Finally:

Vibrating target torque = “Useful torque interval” + Cycle start = (6 + 2) Nm =7 Nm

During the test, if the tightening is within the limits (Max Torque and Min Torque) the vibration is
continuous. In case the tightening is out of the limits (Max Torque and Min Torque), the vibration is
alternate.

At the end of the test, if the tightening is OK, the Delta Wrench vibrates for three times at a specified
interval (1 second). In case the tightening is NOK, the Delta Wrench vibrates at specified intervals
continuously; stop the vibration with one of the following procedures:

- do a new tightening;
- press OK — the Delta Wrench is ready for a new measurement;
- press CL — the Delta Wrench is out of the Pset.
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Set Vibration start (%) or Vibration start (Nm) parameter. In case of Production: Torque & Angle
control strategy, the Delta Wrench starts vibrating after getting the percentage or torque related to the
“vibrating target torque”.

If Vibration start (%) is selected, below is an example to calculate the “vibrating target torque”:

If:

Cycle start =2 Nm
Target torque = 12 Nm
Vibration start = 50%

Then:

“Useful torque interval” = (Target torque — Cycle start) x Vibration start = (12 — 2) Nm x 50%=5 Nm
Finally:

Vibrating target torque = “Useful torque interval” + Cycle start = (56 + 2) Nm =7 Nm

During the test, if the tightening is within the limits (Max/Min Torque and Max/Min Angle) the vibration
is continuous. In case the tightening is out of the limits (Max/Min Torque and Max/Min Angle), the
vibration is alternate.

At the end of the test, if the tightening is OK, the Delta Wrench vibrates for three times at a specified
interval (1 second). In case the tightening is NOK, the Delta Wrench vibrates at specified intervals
continuously; stop the vibration with one of the following procedures:

- do a new tightening;
- press OK — the Delta Wrench is ready for a new measurement;
- press CL — the Delta Wrench is out of the Pset.

Set Vibration start (%) or Vibration start (Deg) parameter. In case of Production: Torque + Angle
control strategy, the Delta Wrench starts vibrating after getting the percentage or angle related to the
“target angle”.

During the test, if the tightening is within the limits (Max/Min Torque and Max/Min Angle) the vibration
is continuous. In case the tightening is out of the limits (Max/Min Torque and Max/Min Angle), the
vibration is alternate.

At the end of the test, if the tightening is OK, the Delta Wrench vibrates for three times at a specified
interval (1 second). In case the tightening is NOK, the Delta Wrench vibrates at specified intervals
continuously; stop the vibration with one of the following procedures:

- do a new tightening;
- press OK — the Delta Wrench is ready for a new measurement;
- press CL — the Delta Wrench is out of the Pset.

Set Vibration start (%) or Vibration start (Nm) parameter. In case of Production: Prevailing
Torque — Automatic compensation the Delta wrench starts vibrating after getting the percentage or
torque related to the “target torque”.

During the test, if the tightening is within the limits the vibration is continuous. In case the tightening is
out of the limits, the vibration is alternate.

At the end of the test, if the tightening is OK, the Delta Wrench vibrates for three times at a specified
interval (1 second). In case the tightening is NOK, the Delta Wrench vibrates at specified intervals
continuously; stop the vibration with one of the following procedures:

- do a new tightening;
- press OK — the Delta Wrench is ready for a new measurement;
- press CL — the Delta Wrench is out of the Pset.
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Set Vibration start (%) or Vibration start (Deg) parameter. In case of Quality: Residual
Torque/Angle and Quality: Drag Torque control strategies, the Delta Wrench starts vibrating after
getting the percentage or angle related to the Target angle or Stop angle respectively.

During the test, if the tightening is within the limits (Max Torque and Min Torque) the vibration is
continuous. In case the tightening is out of the limits (Max Torque and Min Torque), the vibration is
alternate.

At the end of the test, if the tightening is OK, the Delta Wrench vibrates for three times at a specified
interval (1 second). In case the tightening is NOK, the Delta Wrench vibrates at specified intervals
continuously; stop the vibration with one of the following procedures:

- do a new tightening;
- press OK — the Delta Wrench is ready for a new measurement;
- press CL — the Delta Wrench is out of the Pset.

In case of Quality: Residual Torque/Angle Automatic, Quality: Residual Peak/Torque and
Quality: Yield Point control strategies, the Delta Wrench starts vibrating after getting the half of the
torque limits: (Max Torque + Min Torque) / 2.

During the test, if the tightening is over the Max Torque, the vibration is alternate.

At the end of the test, if the tightening is OK, the Delta Wrench vibrates for three times at a specified
interval (1 second). In case the tightening is NOK, the Delta Wrench vibrates at specified intervals
continuously; stop the vibration with one of the following procedures:

- do a new tightening;
- press OK — the Delta Wrench is ready for a new measurement;
- press CL — the Delta Wrench is out of the Pset.

In case of Quality: Residual Loose and Tighten, the Delta Wrench vibrates for 2 seconds when the
loosening phase is completed, and at the end of the test when the Zero position is reached.

During the test, if the tightening is over the Max Torque, the vibration is alternate.

At the end of the test, if the tightening is OK, the Delta Wrench vibrates for three times at a specified
interval (1 second). In case the tightening is NOK, the Delta Wrench vibrates at specified intervals
continuously; stop the vibration with one of the following procedures:

- do a new tightening;
- press OK — the Delta Wrench is ready for a new measurement;
- press CL — the Delta Wrench is out of the Pset.

6.4 Time

End cycle time This parameter is applied when the torque goes below the cycle start after the
target torque value is reached; the default value is 0.1 second.

Minimum value: 0.1 Sec
Maximum value: 5 Sec

This parameter is not used for residual torque strategies.
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Abort cycle time

This parameter is applied when the torque goes down the cycle start but has not
reached the target torque value yet. This allows the operator to release the
torque for a while and recharge during the tightening operation; the default value

is 5 seconds.

Minimum value: 0.1 Sec
Maximum value: 30 Sec

The Delta Wrench ends the tightening operation if the torque drops beneath
a longer time than the timer.

Torque ,

Target torque |-

Cycle start

-
o

Time

Time

End cycle time

Abort cycle tim

Before the torque
reaches the Target
Torque, the Abort Cycle
Time is applied

After the torque
reaches the
Target Torque,
the End Cycle
Time is applied

For Residual torque strategies, the Abort Cycle Time is the only timeout avai
for Residual Torque/Angle and Residual Torque/Angle Automatic, when
detected the test ends even if the timeout has not expired.

the Cycle Start value for

The test ends when
the torque remains
below the Cycle
Start for more than
the timeout

lable in the test strategy;
the residual torque is

6.5 Batch Parameters

Batch count Enable this flag to execute the Pset more than once.

Batch size If Batch count is enabled, it specifies how many times the Pset must be
executed.
Maximum value: 99
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NOTE: If the Batch count is disabled, the Batch status in the
@ tightening results is always OK.
By enabling the Batch count and setting the Batch size to 1, it is
possible to have the Batch result OK only if the Pset gives result OK.
If the Batch size is greater than 1, the Batch result is OK only if all
the Pset give result OK.

6.6 Options

Direction

Select the desired tightening direction between clockwise (CW) and
Counterclockwise (CCW).

Measure Peak
at

Select between Torque and Angle

Torque
ry

Torque at torque peak

Torque at angle peak

_Angle

tightening strategy. Refer to the paragraph “Tightening strategies” for
further details.

@ NOTE: The torque result of a tightening changes according to the

Check RE-HIT | If the operator tightens a screw that is already tightened, the torque increases
with just a little rotation (or without any rotation) of the screw. This function
monitors this event and shows an error message on the display.

Enable the flag to activate this function, and specify the Check RE-HIT value, that
is typically set to few degrees.
If the torque reaches the Min. Torque value within this angle, the error message
“‘RE-HIT” is shown.
NOTE: “Check RE-HIT” option is enabled ONLY for Production
control strategies.
89 (192)
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6.7 Running a Pset

A Pset can be started in three ways (see figures below):

1. By selecting the Pset manually with the keyboard: Controller — Configuration — Source
Type set to Keyboard.

2. By starting the Pset automatically inserting the end fitting tool with RFID TAG corresponding to
the Pset number: Controller — Configuration — Source Type set to Tag.

3. By starting the Pset automatically via WLAN: Controller — Configuration — Source Type

set to WLAN.
Name [DELTAWRENCH [T
File View Transfer RealTime Options Service About Ssteendiine porozos o G- | A (€]
Language [Engish ~| a
u q u:: E:D Settings
DettaVWrench TA
N
= Information Curves corfimation option [Never ~TH
011_ Transducer n Memory Baiches increment condiion 0K / NOK ~| T
B Diagnostic Bl GRoie |Reset Mode M |
v Route u, WLAN settings B e [ape — ~|TH
Source type
- - u« Open Protocol settings
|T|ghten|ng | | Tag required
Tag identifier
Change screw check |Enﬂ,|= v| n
Wrench power off [ minutes ] |1D V| H
Display switch off [minutes ] |m v‘ (=]
wmmm: ||] v| (=]
befare wrench lock

Set the Source Type as preferred and click on the corresponding Save icon.

If the Source type is set to Keyboard, select the Pset manually in the Pset menu from the main
menu of the Delta Wrench:

14:42
Demo Mode }Nmf Tf:n"get=]45-|3
’er'l- Min=14.b
Settings pNm: Max=15.4
- »Torque-Time
PBatch=0/5
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If the Source type is set to Keyboard and the Tag required is enabled, the Pset is selected
manually by the keyboard, but it starts only if the end fitting tool with Tag identifier corresponding to
the Pset number that is plugged into the Delta Wrench:

It is possible to view / change the Tag identifier.
Insert the end fitting tool in the Delta Wrench and click on Refresh icon to display the current value:

To change the value, select it from the drop-down list. Then, click on the corresponding Save icon:
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During the Pset execution, the display shows the torque and angle values, and the tightening
direction:

Pset L

o

“oly  40.

[ e—

0/3
Pset execution

Pset name.

Torque and Angle values.

The arrow placed below the Nm label indicates whether the result is

considered on the torque peak or angle peak (when applicable).

At the end of a Pset execution, press the OK button on the keyboard to reset
N Ell | the torque and angle values to zero.

2 ]. (- 40-2

If the torque applied is outside the operating torque range, the torque

@ value displayed on the Delta Wrench flashes and a warning icon
(ﬂ) appears (for further information, refer to the paragraph
Specifications).

The arrow indicates the direction that the tightening must follow (Clockwise
or Counterclockwise).

If the Pset batch size is greater than one, the batch count number is
displayed on the right side of the bottom part of the screen.
The first Pset of the batch is marked as O.

For Production strategies, if the batch is quit before completing all the tests,
the batch count is reset (the results are saved anyway).

0/3 For Quality Control strategies, it is possible to exit a batch before completing
and restore it (refer to the paragraph “Delta Wrench Controller Setup” for
further details).

NOTE: a warning message asking to confirm the exit from the Pset is
displayed. Press OK to exit, or CL to return to the Pset.

The progressive bar shows the actual torque applied, starting from the cycle
start value. The bar is filled up when the torque reaches the target value.

[C——_oeeesssssn| | Three markers are placed at the 30%, 60% and 95% of the range between
the cycle start and the target torque.

The bar is shown only for Production strategies.
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At the end of the tightening operation, additional information is displayed:

o

Torque peak .qa ]..3
22 38: Peak

Details of Not OK

Torgue < Angle < 1

For residual torque/angle test strategies, it shows the maximum torque
Torque peak reached during the test (the torque result is the residual point, that is
normally lower than the peak value).

If the torque and/or angle are greater/smaller than the limits specified in

Details of Not OK the Pset, it is shown here.

For each tightening operation, the LEDs and buzzer are activated according to the selected control
strategy (refer to the paragraph “Tightening strategies” for further details).

Tightening results data and curves are stored automatically in the memory (refer to the paragraph
“Results Viewer” for further details about how to retrieve results with DeltaQC software).

6.8 Tightening strategies

Tightening strategies can be divided into two main categories:

e Production: Strategies for tightening a screw (refer to the paragraph “Production strategies”).
e Quality Control: Strategies for evaluating residual torque (refer to the paragraph “Quality Control

strategies”).
6.8.1 Production strategies
Production strategies can be divided into three main categories:

1. Tightening within torque limits

This is the easiest tightening method; it is enough applying the
upper torque within the limits.
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2. Tightening within torque and angle limits (tightening to a window)

a)

This is a more accurate way to tighten, because an additional
information (angle) is used during the tightening process.

Using this method, it is possible to detect eventual problems on the
joint (refer to the above examples).

Torque is correct, but angle is too short:

® Misalignment problem

® The hole is not completely threaded (or it is not deep enough)
® The bolt is stopped by oil in a dead hole

® There is dirt in the threads

The threads are damaged

The screw is already tightened

b) Angle is correct, but torque is too low:

® The thread may be stripped out
® The screw is too soft (tightened over yield)
® Unexpected low p (friction coefficient)

3. Tightening with torque and additional angle rotation (torque + angle)

30 Nm

+ 60°

The bolt is first tightened to a certain torque and then it is further
tightened to a specific angle.

The goal is to stress the bolt over the yield point. Even with
differences in the angle the torque (causing clamping force) is
quite reliable. Sometime the joint is specially designed:
consequently, experiments have been done (joint analysis) to be
sure that strain is far away from the breaking point.
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6.8.1.1 Torqgue Time

This strategy leads the operator in reaching the desired target torque, without any angle reading.
It is enough to define the Cycle start, Minimum Torque, Target Torque and Maximum Torque, and the
Change Screw Torque.

Torque

Change screw at

Max. Torque

Target Torque

Min. Torque

Cycle start

>

Time

The “green area” identifies the OK result area.

If the torque goes over the “change screw” value, a message is shown on the Delta Wrench display in
order to advise the operator to replace the screw.

The torque result is the maximum torque measured during the tightening.

The Delta Wrench display background is colored as follows:

Blue Default color used for Pset execution.
Green The display turns green if the test ends with OK result.
Red Torque and/or angle over the maximum limits.

The buzzer is activated as follows:

Buzzer The beep emitted by the buzzer starts when the torque goes over the Cycle
Start value, and it increases its signal when approaching the target.

At the end of the tightening operation three more beeps inform the operator of
the end of the operation; if the torque goes over the maximum values, the
beep is repeated at high frequency to indicate the error.

For information on the vibration function, refer to the paragraph “Vibration parameter”.

NOTE: Vibration is available only for the following Delta Wrench models: TORQUE/ANGLE
MODELS WITH VIBRO and TORQUE/ANGLE MODELS WITH VIBRO AND WLAN RADIO
MODULE.
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6.8.1.2 Torque & Angle

This strategy leads the operator in reaching the desired target torque and monitoring the angle.

The Angle threshold parameter is the threshold from which to start angle measurement (normally set
to 50% of the Target Torque).

Torque

Change screw at

Max. Torque
Target Torque |---------------
Min. Torque
Angle threshold
Cycle start /
Min. Angle Max. Angle #Angle
N

The “green area” identifies the OK result area.
If the torque goes over the “change screw” value a message is shown on the Delta Wrench display
advising the operator to replace the screw.

Torque/angle results:
- If the torque/angle does not exceed the torque/angle limits, the result is taken at the torque peak

or angle peak as specified in the Pset options.

- If the torque/angle goes over the limit, the result is taken as follow:

T
orgue Torque

Max. Torgue

Max. Torque

Man, Tolque M qullt ‘
Cyele atast Cyels start
Min. Angle Mux. Angle ..-'Ulih’ Min Angle Max, Angle r:’ulgk
Torgue peak selected in the Pset options Angle peak selected in the Pset options
The Delta Wrench display background is colored as follows:

Blue Default color used for Pset execution.
Green The display turns green if the test ends with OK result.
Red Torque and/or angle over the maximum limits.
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The buzzer is activated as follows:

Buzzer The beep emitted by the buzzer starts when the torque goes over the Cycle
Start value, and it increases its signal when approaching the target.

At the end of the tightening operation three more beeps inform the operator of
the end of the operation; if the torque (or angle) goes over the maximum
values, the beep is repeated at high frequency to indicate the error.

For information on the vibration function, refer to the paragraph “Vibration parameter”.
NOTE: Vibration is available only for the following Delta Wrench models: TORQUE/ANGLE

MODELS WITH VIBRO and TORQUE/ANGLE MODELS WITH VIBRO AND WLAN RADIO
MODULE.

6.8.1.3 Torque + Angle
This strategy guides to operator in reaching the desired target angle and monitoring torque.

Torque

Change screw at

Max. Torque

Min. Torque

Angle threshold

Cycle start /

Min. Angle  Target Max. Angle An?_:;le
) Angle

This strategy is similar to Torque & Angle; the Target Angle value is required instead of the Target
Torque, and the progressive bar increases with the angle and not with the torque.

Torque/angle results:

- If the torque/angle does not exceed the torque/angle limits, the result is taken at the torque peak
or angle peak as specified in the Pset options.
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- If the torque/angle goes over the limit, the result is taken as follow:

Torque

Torque

Blax. Torgue Maz. Tonque
Mzn, Torque Mm. Torque ‘
Angle threshold “Angle peak Angle threshold / “Angle peak
Cycle stast Coyele slait
Min. Angle Mz, Angle L.—\.n:le Min Angle Max, Angle Angle
Torque peak selected in the Pset options Angle peak selected in the Pset options

The Delta Wrench display background is colored as follows:

Blue Default color used for Pset execution.
Green The display turns green if the test ends with OK result.
Red Torque and/or angle over the maximum limits.

The buzzer is activated as follows:

Buzzer

The beep emitted by the buzzer starts when the torque goes over the Cycle
Start value, and it increases its signal when approaching the target.

At the end of the tightening operation three more beeps inform the operator of
the end of the operation; if the torque (or angle) goes over the maximum values,
the beep is repeated at high frequency to indicate the error.

For information on the vibration function, refer to the paragraph “Vibration parameter”.

NOTE: Vibration is available only for the following Delta Wrench models: TORQUE/ANGLE
MODELS WITH VIBRO and TORQUE/ANGLE MODELS WITH VIBRO AND WLAN RADIO

MODULE.
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6.8.1.4  Prevailing Torque Automatic Compensation

The purpose of the present strategy is to reach the desired Target torque and to verify whether torque
values result within configured limits during a pre-established angle interval.

Torque

A

Final
Max Torque

Torque Peak +/- Drag Torque

Final
Target Torque -

e e e mm e e e m me e e e o o e e o e e e -— =

Final
Min Torque

Prevailing
Max Torgque

Drag Torque
Prevailing
Min Torque

h Angle

Prevailing Prevailing Final Final
Min Angle Max Angle Min Angle Max Angle

This strategy execution consists in two stages:

e Prevailing phase: once the cycle start and the angle threshold are exceeded, the first stage of
the strategy begins and the value of the measured torque and angle peak appears on the
display. The first progress bar indicates the approach to the Prevailing max angle.

The minimum, maximum or average torque calculated during this phase is called Drag torque
and will be used in the next phase.

Drag Torque results:

- Once the Prevailing max angle is reached, if the Drag torque does not exceed the prevailing
torgue limits the strategy will continue in the second phase.

- If the Drag torque goes over the configured prevailing limits, this first step fails and the strategy
will end with a NOK result.

The Delta Wrench display background is colored as follows:

Blue Default color used for Pset execution.
Green The display turns green if the test ends with OK result.
Red Torque and/or angle over the maximum limits.

99 (192) ﬂ 11/2019
esondler




Part Number 6159937790

D Issue 17
mw& Date 11/2019

Page 100/ 192

The buzzer is activated as follows:

Buzzer

The beep emitted by the buzzer starts when the torque goes over the Cycle
Start value, and it increases its signal when approaching the target.

At the end of the tightening operation three more beeps inform the operator of
the end of the operation; if the result is NOK, the beep is repeated at high
frequency to indicate the error.

e Torque and Angle phase: the second stage of the strategy behaves like a Torque & Angle
strategy, where a desired Target torque must be reached within a specific angle interval.
The displayed torque is the torque peak +/- Drag torque, depending on the compensation
option selected in the Pset.
The second progress bar indicates the approach to the Final Target Torque.
The torque values stored for the trace are the actual torque values, without considering the
value of the Drag Torque.

Results:

- If the Final target torque (torque peak +/- Drag torque) does not exceed the limits during the
specified angle interval, the result will be OK.

- If the Final target torque (torque peak +/- Drag torque) goes over the limits during the specified
angle interval, the second phase of the strategy will end with a NOK result.

The Delta Wrench display background is colored as follows:

Blue Default color used for Pset execution.
Green The display turns green if the test ends with OK result.
Red Torque and/or angle over the maximum limits.

The buzzer is activated as follows:

Buzzer

The beep emitted by the buzzer starts when the torque goes over the Cycle
Start value, and it increases its signal when approaching the target.

At the end of the tightening operation three more beeps inform the operator of
the end of the operation; if the result is NOK, the beep is repeated at high
frequency to indicate the error.

For information on the vibration function, refer to the paragraph “Vibration parameter”.

@

NOTE: Vibration is available only for the following Delta Wrench models: TORQUE/ANGLE
MODELS WITH VIBRO and TORQUE/ANGLE MODELS WITH VIBRO AND WLAN RADIO
MODULE.
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6.8.2 Quality Control Strategies

Quality Control strategies are not the strategies used to tighten a screw; they are used to check
tightening operations already performed, measuring the residual torque.

The strategies for evaluating residual torque can be divided in two main categories:

e Residual Check Angle: it measures the torque necessary to rotate the screw further, measuring
it at the specified angle.

o Peak Torque: it measures the peak of the torque necessary to rotate the screw further: the
operator must stop as soon as the screw starts rotating.

The paragraphs below describe in detail how the Delta Wrench performs these strategies.

6.8.2.1 Residual Torque/Angle Automatic

This strategy evaluates the residual torque on a joint, measuring the torque necessary to rotate the
screw further.

Torque ,

Torque 4

Change screw at CASE A Breakaway point

Max Torque Breakaway point

CASE B
Min Torque .
Residual Torque Residual Torque

Angle threshold

Cycle start Angle Angle

CASE A: Normally there is a rapid change of the gradient of the torque/angle function when the bolt
starts moving.

CASE B: Sometimes, due to high static friction built into the joint (for instance, for no lubrication,
conical seat) as soon as the bolt moves the torque decreases, and the real residual torque is lower
than the peak torque necessary to overcome the static friction.

In both the above cases, the Delta Wrench algorithm detects automatically the correct breakaway
point.
Min Torque and Max Torque define the torque limits where the result is considered as OK.

The Angle threshold, that must be greater than the Cycle start, defines the point from which the Delta
Wrench starts measuring the angle.

The result of this test is available when the test is finished (after the operator release the torque and
the timeout is expired).
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Torque result:
- Residual torque, if the breakaway point is detected.

- Maximum torque measured, if the breakaway point is not detected, or if the torque goes over the
Change Screw value.

If during the residual torque check the operator goes over the Change Screw value, a message is
shown on the Delta Wrench display to indicate that the screw must be replaced with a new one.

At the end of the test, the Delta Wrench display background is colored as follows:

Blue Default color used for Pset execution.

Green The display turns green if the residual torque measured is between the minimum
and maximum torque.

Red The display turns red if the residual torque is either below the minimum or over

the maximum torque, or if the residual torque point is not detected.

The buzzer is activated as follows:

Buzzer The beep emitted by the buzzer starts when the torque goes over the mid-point
between the minimum and maximum torque values.

At the end of the tightening operation three more beeps inform the operator
about the end of the operation. If the result is Not OK (because the Torque is
either over the maximum Torque or under the minimum Torque), the last beep
remains active to indicate the error, and it is reset when either the OK or CL
button is pressed.

6.8.2.2 Residual Torque/Angle

This strategy evaluates the residual torque on a joint, measuring the torque necessary to rotate the
screw further.

Torque &

Max Torque

Residual Torque
Min Torque

Angle threshold
Cycle start

» Angle
Target angle

Min Torque and Max Torque define the torque limits where the result is considered as OK.

The Angle threshold, which must be greater than the Cycle start, defines the point from which the
Delta Wrench starts measuring the angle. The recommended values are Target Angle set to 2
degrees and the Angle Threshold set to the 50% of the expected residual torque.
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Torque result:
- Torque measured at the target angle, if the target angle is reached.

- Maximum torque measured, either if the target angle is not reached or if the torque goes over the
Change Screw value.

If during the residual torque check the operator goes over the Change Screw value, a message is
shown on the Delta Wrench display to indicate that the screw must be replaced with a new one.

The Delta Wrench display background is colored as follows:

Blue Default color used for Pset execution.

Green The display turns green if the torque measured at the target angle is between
the minimum and maximum torque.

Red The display turns red if the torque result is below the minimum or over the

maximum torque.

The buzzer is activated as follows:

Buzzer The beep emitted by the buzzer starts when the torque goes over the Cycle
Start value.

At the end of the tightening operation three more beeps inform the operator of
the end of the operation; if the result is Not OK, the last beep remains active to
indicate the error, and it is reset when either the OK or CL button is pressed.

For information on the vibration function, refer to the paragraph “Vibration parameter”.

NOTE: Vibration is available only for the following Delta Wrench models: TORQUE/ANGLE
MODELS WITH VIBRO and TORQUE/ANGLE MODELS WITH VIBRO AND WLAN RADIO
MODULE.

6.8.2.3 Residual Peak/Torque
This strategy evaluates the residual torque on a joint as the peak of the torque necessary to rotate the

screw further. The result of this strategy is affected by operator movement; it is important to release
the torque as soon as the screw starts moving.

Torque
Change screw at
Max Torque
«— Torque Peak
Min Torque
Cycle start Time
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Specify the Cycle start and the Torque limits.

Furthermore, it is MANDATORY to set a Change Screw value: if the operator goes over this value, a
message is shown on the Delta Wrench display to indicate that the screw must be replaced with a
new one.

The Delta Wrench display background is colored as follows:

Blue Default color used for Pset execution.

Green The display turns green if the torque peak is between the minimum and maximum
torque.

Red The display turns red if the torque peak is below the minimum or over the

maximum torque.

The buzzer is activated as follows:

Buzzer The beep emitted by the buzzer starts when the torque goes over the Cycle Start
value.

At the end of the tightening operation three more beeps inform the operator of the
end of the operation; if the result is Not OK, the last beep remains active to
indicate the error, and it is reset when either the OK or CL button is pressed.

6.8.2.4 Drag Torque

The purpose of the present strategy is to verify that the value of the Drag torque type (Minimum,
Maximum or Average) results within configured torque limits during a pre-established angle interval.

A Torque
Torque and angle
Change screw at interval
Max torque
Drag torque E
Min torque i
Angle threshold wodns
: Angle
Cycle start '
Start angle Stop angle
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The Angle threshold, that must be greater than the Cycle start, defines the point from which the Delta
Wrench starts measuring the angle.

Min torque and Max torque define the torque limits within which the value of the Drag torque type is
considered as OK.

Start angle and Stop angle define the angle limits within which the value of the Drag torque type is
calculated.

Torque/Angle results:

- If the value of the chosen Drag torque type (Minimum, Maximum or Average) falls within the
established torque and angle interval, the result is OK.

- If the value of the chosen Drag torque type (Minimum, Maximum or Average) does not result
within the established torque and angle interval, the result is NOK.

If during the residual torque check the operator goes over the Change Screw value, a message is
shown on the Delta Wrench display to indicate that the screw must be replaced with a new one.

The Delta Wrench display background is colored as follows:

Blue Default color used for Pset execution.

The display turns green if the Drag torque (Minimum, Maximum or Average) at
Green . - )

the Stop angle is between the minimum and maximum torque.
Red The display turns red if the torque result is below the minimum or over the

maximum torque.

The buzzer is activated as follows:

Buzzer The beep emitted by the buzzer starts when the torque goes over the Cycle Start
value and increases its signal when approaching the Stop angle.

At the end of the tightening operation three more beeps inform the operator of the
end of the operation; if the result is Not OK, the last beep remains active to
indicate the error, and it is reset when either the OK or CL button is pressed.

For information on the vibration function, refer to the paragraph “Vibration parameter”.

NOTE: Vibration is available only for the following Delta Wrench models: TORQUE/ANGLE
MODELS WITH VIBRO and TORQUE/ANGLE MODELS WITH VIBRO AND WLAN RADIO
MODULE.

Algorithm used to detect the yield point:

The torque/angle trace is sampled at 1 kHz.

Several Torque and angle values Ti and Ai are calculated as moving averages of 128 torque/angle
samples measured by the Delta wrench. This means that for each next value acquired, new Ti and A
values are calculated:

10 Ti and Ai values are considered step by step to calculate the following parameters:

- Sum of the torque values.
- Sum of the angle values.
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- Sum of torque values multiplied by angle values.
- Sum of the square of the angle values.

From these terms calculated above, linear regression is applied to obtain the gradient of the
torque/angle trace:

The gradient at is recalculated by linear regression each next sample acquired, and the average of 20
different values at is calculated

This average is also recalculated sample by sample. If 30 consecutive values of this aaverage
(absolute value) are not greater than a threshold value of the Linear slope Coefficient (LSC) multiplied
by 0.4, and for 2 degrees they stay under the Linear slope Coefficient multiplied by 1.6, the yield point
is considered to have been detected.

6.8.2.5 Yield Point

The purpose of the strategy is to detect the Yield point of the joint under analysis that is the bolt
elastic limit (yield).
Torque ,

Change screw at
Max Torque

N

Yield Point

Min Torque

Angle threshold

Cycle start

-
Angle

NOTE: It is recommended to reach the Yield Point with a single tightening; ratcheting is
allowed if it is executed at the 50 +~ 60 % (MAXIMUM) of the supposed Yield Point.

In order to investigate the elastic characteristic of the bolt the pset should be configured in this way:
- The Cycle start must be set at least to 10% of the supposed Yield point.

- The Angle threshold, that must be greater than the Cycle start, defines the point from which the
Delta Wrench starts measuring the angle.

- The Min torque and the Max torque define the torque limits within which the value of the Yield
point detected will be considered as OK.

- Furthermore is necessary to set an appropriated coefficient, the linear slope coefficient.
This parameter is active only for the Yield Point strategy, and characterizes the joint stiffness in
the linear part of the curve, as torque/angle slope in the Nm/° measurement unit. In other terms,
the LSC is the slope of the torque/angle characteristic of the joint in the first part (linear).
The minimum value is 0.1, which suits also very soft joints with a ration smaller than 0.1.
The default value is 0.5.
The Linear slope coefficient may be calculated experimentally for each single joint (only after
executing a trial test to get data for calculating it) as follows:
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4 Torque
The blue line represents the
T, linear stretch of the curve

Ty e ; AT _  ToTh
E AA Azx-Ar

= Linear slope coefficient

Angle

»

A A,

Once analyzed the curve as described before user have to choose the right LSC and

NOTE: If the unit of measurement used is different from Nm the Linear slope Coefficient
@ must be converted to Nm/° anyway.
For instance, for a joint with a stiffness of 0.6 Ibf*ft/°, since 1 Ibf*ft = 1.3558 Nm, the
Linear Slope Coefficient must be converted to:

0.6 Ibf*ft/* — 0.6x1.3558 = 0.81 Nm/°

With this strategy, the wrench detects the yield point automatically and in base of the specified torque
limits range, the “Torque result” may be one of the following options:

- If the Yield Point is detected (within torque limits), the result of the test is taken at the Yield Point.
- If the Yield Point is not detected, the result of the test is the torque peak.

- If the torque goes over the Change Screw value, the Yield Point is no longer detected and the
torgue result is the torque peak.

The Delta Wrench display background is colored as follows:

Blue Default color used for Pset execution.

Green The display turns green if the Yield point is detected within torque limits.

The display turns red if the Yield point is below or above the torque limits or not

Red detected.

The buzzer is activated as follows:

Buzzer The beep emitted by the buzzer starts when the torque goes over the mid-point
between the minimum and maximum torque values.

At the end of the tightening operation three more beeps inform the operator of the
end of the operation; if the result is Not OK, the last beep remains active to
indicate the error, and it is reset when either the OK or CL button is pressed.

For information on the vibration function, refer to the paragraph “Vibration parameter”.
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NOTE: Vibration is available only for the following Delta Wrench models: TORQUE/ANGLE
MODELS WITH VIBRO and TORQUE/ANGLE MODELS WITH VIBRO AND WLAN RADIO
MODULE.

Algorithm used to detect the yield point is the following:
The torque/angle trace is sampled at 1 kHz.

Several torque and angle values T; and A are calculated as moving averages of 128 torque/angle
samples measured by the Delta wrench. This means that for each next value acquired, new T;and A
values are calculated:

10 Tiand Aivalues are considered step by step to calculate the following parameters:

- Sum of the torque values

- Sum of the angle values

- Sum of torque values multiplied by angle values
- Sum of the square of the angle values

From these terms calculated above, linear regression is applied to obtain the gradient of the
torque/angle trace:

The gradient at is recalculated by linear regression each next sample acquired, and the average of 20
different values at is calculated.

This average is also recalculated sample by sample. If 30 consecutive values of this aaverage
(absolute value) are not greater than a threshold value of the Linear slope Coefficient (LSC) multiplied
by 0.4, and for 2 degrees they stay under the Linear slope Coefficient multiplied by 1.6, the yield point
is considered to have been detected.

6.8.2.6 Residual Loose and Tighten

The strategy is composed by two steps: in the first operator have to unscrew the bolt for a few
degrees and after that screw it again till to restore the previously position.

In particular the purpose is to loosen the bolt up to the target angle and then in the same tightening
procedure perform a tighten back to the original Zero position.

Torque

Torque 4
_e ), Angle ° p Angle
v Zero position
Target angle
Loosening phase Tightening phase
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Parameters to set are Torque limits, Target angle and Torque and the Angle correction coefficient

if necessary.

In particular, Set the Target Angle to a few degrees, so that the torque during the loosening phase
does not fall under the Cycle start value.

If the torque goes over the Change Screw value during the residual torque check, a message is
shown on the display to indicate that the screw must be replaced.

The residual torque result is the torque at the end of the tightening operation (measured when the
original Zero position is reached back).

Results:

- If the original Zero position is reached within 30s and within torque limits, the result of the test is
OK; the torque result is the torque measured at the Zero position and the angle result is equal to

Z€ero.

- If the Zero position is not reached within 30s, the result of the test is NOK; the angle result is
negative and the torque result is the last torque value measured.

- If the Zero position is reached within torque limits, but the Peak torque is over the Change screw
value, the result is NOK.

During the loosening phase of the strategy, the Delta Wrench display background is colored as

follows:
Blue Default color used for Pset execution.
Green The display turns green when the Target angle of the loosening process is
reached (when the tightening phase starts, the green led switches off).
The display turns red if one of the following conditions verify:
Red - The Target angle is not reached, or reached but 30s timeout expire.
- The tightening operation starts before the Target angle is reached.

During the loosening phase of the strategy, the buzzer is activated as follows:

Buzzer

At the end of the loosening operation a beep informs the operator that the Target
angle is reached and that the second phase of the strategy can start.

During the retightening phase of the strategy, the Delta Wrench display background is colored as

follows:
Blue Default color used for Pset execution.
Green The display turns green _when the Loose and Tighten process is successfully
completed within Torque limits.
Red The display turns red if one of the following condition verifies:
109 (192)
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- The loosening and tightening process is completed but the torque result is
below or above the torque limit, or over the Change screw value.

- The retightening operation started before the Target angle was reached.
- The 30s timeout expires.

During the retightening phase of the strategy, the buzzer is activated as follows:

Buzzer At the end of the tightening operation three beeps inform the operator of the end of
the operation; if the result is Not OK, the last beep remains active to indicate the
error, and it is reset when either the OK or CL button is pressed.

For information on the vibration function, refer to the paragraph “Vibration parameter”.

NOTE: Vibration is available only for the following Delta Wrench models: TORQUE/ANGLE
MODELS WITH VIBRO and TORQUE/ANGLE MODELS WITH VIBRO AND WLAN RADIO
MODULE.
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7 OFFLINE MODE

The Offline mode allows the user to create Pset without a Delta Wrench connected to the PC. All the
data are stored in a local database. The Psets defined offline can be grouped into “Routes” and
transferred to the Delta Wrench.

The database stores also all the results (up to 32000) downloaded from the Delta Wrench. Refer to
the paragraph “Results Viewer” for further details about how to download results from the Delta
Wrench to the database.

To work in this mode, disconnect the Delta Wrench from DeltaQC, and select the Database menu.

Ry N e »....5- 3] |
|E3)

|Build |[%] |[Assembly Line
o Transducer

v Route
Tightening

% Parameter set

When creating a Pset, an additional field is shown, to select for which device the new Pset is
assigned. Select Delta Wrench from Device type the drop-down list and click on the OK button to

create a new Pset. )
New Pset ‘r

[ ok |
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7.1 Create a Route

When working offline, it is possible to create up to 32.000 test programs (Pset). The Delta Wrench
can store up to 200 Psets. The Route is used to select the test programs to be transferred to the
Delta Wrench. It is possible to create various Routes (up to 32.000) to transfer different set of tests to
different Delta Wrenches.

In the Assembly Line area of the offline mode, select Route. The Routes already created are shown
in the right area of the window (see figure below):

i iew  Transter Real Time Options Service About
H9 QL U'E'ﬁmm '“0 Desoredlon
-e = S8 -G
L
‘ Build \ [Assembly Line | Assembly Line / Route |
0]1 Transducer - . Database o
o—x "
g& Transducers Route
v Route E Pset
Tightening & d Name Device type
Parameter set P8 9 Route FREE [DeltaéD/Delta7D] 3 Route FREE Delta0/Delta 7D
: B8 10 - TT vibro per dta buzzer [Deltaitirench T/Deltaitirench TA] 0 T vibro per dwa buzzer Deltalfrench T/DeltaWrench TA
B 1 thrssss pekeceta T Detacart 2
#P° Tool .8 2-nCn DeltsCart 2] 2 pen DeltaCart 2
t;ﬂ 3-zzzz [DeltaCart 2] 3 2222 DeltaCart 2
ﬁ- Scan - ﬁﬂ 4-DCIFINAL [DeltaCart 2] 4 DCIIFINAL DeltaCart 2
B8 5 Marcello Deltacart 2 5 Marcello DeltaCart 2
- ?ﬂ 6 - route tool nutrunner [DeltaCart 2] [ route tool nutrunner DeltaCart 2
% Cepy .8 7-ROUTE [DehtaCart 2] 7 ROUTE DeltaCart 2
v & -route db read [DeltaCart 2] 8 route db read DeltaCart 2
E - A _
€3 pelete
Find route
Select
B SN | Find
E Export Device type:
) e e
S e .

To create a new Route, either click on the Route icon placed in the Build area, or right-click on Route
in the Assembly Line area (and then, select on “Create a new Route...”):

File View Transfer Real Time Options Service About
=
IR L ERNY o..co: 3]
(2])[Buid |(%] | [Assembly Line |83
J'|_ Transducer E|. Database
g} Transducers
ﬁ pset
i ]
parameterset Il N Create a new Route...
s | —— 10 - TT vibro per dwta buzzer [DeltaWrench T/DeltaWrench TA]
______ KR 1111111 Petacat
P | %8 2-DCTr eltacart 2]
...... %p 3-zzzz [DeltaCart 2]
@. Sean Il F,R 4-DCIFINAL DeltaCart 7]
""" i
...... v 6 - route tool nutrunner [DeltaCart 2]
% Copy | i F,R 7-ROUTE DeltaCart 7]
...... tjﬂ 8 -route db read [DeltaCart 2]
E Paste | i. u USE
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From the pop-up that appears (see figure below), select the Route Number, type the Route Name,
enter a Route Description and select Delta Wrench from the Device type drop-down list.
Then, click on the OK button to confirm the creation of a new Route:

Nortose Lo

Route Test
Route Test (Documentation)

. == =5

@ NOTE: By default, the Route Number assigned is the first number available. It is not
possible to use numbers already assigned to other Routes.

After clicking on OK, the Route data are displayed on the right side of the window in the General tab
(see figure below):

File View Transfer RealTime Options Service About

HolB0 0 & |82 | Dot [ B]
|E3

| Build | | Assembly Line | || Assembly Line / Route / 11 - New Route [DeltaWrench T/DeltaWrench TA]

o Transducer El. Database Pselsfl'nnls

& Transducers
v Route E Pset
__Tlghtening -4 Tod o —
=8 %:ﬂ Route Description Test
% Parameter set - F28 9 - Route FREE [Delta6D/Delta?D]
%ﬂ 10 -TT [DeltaWrench T/DeltaWrench TA]
%p 1-1111111 [DeltaCart 7]
&° ol %8 2-DCIl Deftacart 2]
%8 3-2222 PeltaCart 2]
@‘_ Scan o8 4 DaFINAL Deltacart 2]
828 5-Marcello [DeltaCart 2]
%ﬂ 6 -route tool nutrunner [DeltaCart 2]
% T .. J8 7-ROUTE [DeltaCart 2]
*Q 2 _route dbread [Nelt=ca
E Paste
ok
0 Delete
Select
E Export
_E Import e ‘ | =
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Select the Linked Psets tab to add (or delete) up to 200 Psets to the Route:

)

File View Transfer Real Time Options Service About I

Ho|l0|0-&- &lAl2 20 | Dosortton [B]

| Assembly Line | | Assembly Line / Route /9 - NEW Route Test [DeltaWrench T/DeltaWrench TA] |

=8 oae

gk Transducers

T et

i1 Tool Psets/Tools linked to the Route

E%:ﬂ Route Name

%ﬂ 4 -ROUTE 4 [DeltasD/Delta7D] tand a

v 5-ROUTE 5 [DeltaéD/Delta D] t+a

FB 6 -ROUTE 6 [Delta6D/Delta7D] tor time

B 7-ROUTE 7 [Delta6D/DeltaTD]

R85 -TEST 8 [DeltaD/Delta7n) ESELEES

F5B 1-Test [Deltairench T/DeltaWWrench TA] —
%ﬂ 2-Test_2 [DeltaWrench T/DeltaWrench TA]

..% 8 3 -Route Test [De

58 9 -NEW Route Test  [Deltaliirench T/DeltaVirench TAJ

[version: 359

Configure the Route as described below:

Click on the m icon on the right to add Pset(s) to the Route(s).

Click on @ icon on the right to delete an item from the Route(s).

Click on a Pset and use the arrows E II' El E icons on the left to change the order of the
Psets/Tools linked to the Route.

Click on the Save button to save the data.

When adding an item to the Route, the following screen is shown:

Cancel | Maximum selections allowed: 4

| Number Name
i3 tor time
4 res auto
E] res angolo
& res picco

e I I L. I

Select the Pset (s) to add to the Route and click on Confirm to save.

@ NOTE: If a large number of Psets is present in the list, use the search function to filter it.
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The Management area (placed in the Build area) provides also the commands to copy and paste or
delete one or more routes.

File View Transfer
=

H9|0-0 0-&-

‘Build | ‘Assemhlyline

Real Time Options  Service  About

L/l

SR N Desontto= [ B]
|3

[ | N - patabase
0
9, Transducers
@ i - Psct
o
ghtening ERS 1o

8.8 9-Route FREE. [DeltatD/Delta7D]
t;ﬂ 10-TT [Deltawrench T/DeltaWirench TA]
~F5R 1- 1111111 [DeltaCart 2]
&FF° Tool §,8 2-DCrT [Deltacart 2)
tj 3-zzzz [DeltaCart 2]
Scan v 4-DCIFINAL [DeltaCart 2]
§.8 5-Marcello DeltaCart 2]

Parameter set

59 6 -outetolrutrumer Deltacart 2
% Copy §.8 7-ROUTE [DeftaCart 2]
~F58 & -route dbread [Deftacart 2]

E Paste u UsB

€29 petete

Selecl

B

‘E Import

Copy and paste a Route as described below (refer to the following figures):

1. Inthe Assembly Line area, select a Route from the list.
2. In the Management area, click on the Copy icon.

3. Inthe Assembly Line area, click on the Route node.

4. Inthe Management area click on the Paste icon.

| Build

011 Transducer
(.

! n Route
Tightening
Parameterset  fI| T -
..... @: 10 -TT [DeltaWrench T/Deltawrench TA]
..... %)l 1- 1111111 [DeltaCart 7]
Tl  fil i i f# 2-nCn Deltacart 2]
..... v 3-zzzz [DeltaCart 7]

f
@. Scan M| i i F.8 4-DCIFINAL [DeltaCart 2]

(2 ][Buid |

oJ'L Transducer
Ot

@ Route
Tightening
Parameter set

|

| Assembly Line

|

| Assembly Line

“Woute FREE [Delta6D/Delta7D]

------ @ 10 -TT [DeltaWrench T/DeltaWrench TA]
%;ﬂ 1- 1111111 [DeltaCart 2]
%;ﬂ 2-DCI [DeltaCart 2]

’3 Tool
B8 32222 DeltaCart 2 >
ﬁ. Scan | L §.9 4-DCIFINAL [DeltaCart 2]

=

...... %ﬂ 5-Marcello [DeltaCart 2]

------ %ﬂ 6 - route tool nutrunner [DeltaCart 2]
...... %p 7-ROUTE [DeltaCart 2]

------ %ﬁ 8 -route db read [DeltaCart 2]

""" sk ot
nagemen
%ﬂ & - route tool nutrunner [DeltaCart 2]

Copy

0 Delete

B

%ﬂ 7 -ROUTE [DeltaCart 2]
%ﬂ 8 -route db read [DeltaCart 2]
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Delete one Route as described below (refer to the figure on e e oo e Ao

the right): =
ght) | H9|0-0|0-& lAlL -4
1. Inthe Assembly Line area, select the Route to delete. |G |5 [eewy i

2. Inthe management area, click on the Delete icon. [ | Jp— e .;}m
. . . . = Transducers
Finally, click on Yes in the warning message appears to | &8 rou 1
confirm the deletion of the selected Route.
% Paramet: et
g e T TA]
_m R 1- 1111111 [DeltaCart 2]
&PC Toal B9 2-pann [Deltacart 71
%ﬁ:’.—mz [DeltaCart 2]
Q— Scan %;ﬂ‘v—ncm [DeltaCart 2]
— vs—rﬂamelc [DeltaCart 2]
8 6 oute tolrutrunmer Deacart 2
% Copy v7—RDUTE [DeltaCart 2]
E ) n "B 8 -route dbread [DeltaCart 2]
'aste use
[ 1] setect T 2
Eb(porl
B Import

Delete more Routes at the same time as described below (refer to the following figures):
1. Inthe Assembly Line area, click on the Route node.
2. In the Management area click on the Select icon.

3. Inthe Routes selection pop-up that opens, select the Routes to delete.

@ NOTE: In the lower section of the pop-up, the Select all and the Unselect all buttons
allow respectively to select all the available Routes and to unselect all the Routes.

4. Inthe Routes selection pop-up, click on the Delete button.

Finally, click on Yes in the confirmation message that appears to confirm the deletion of the selected Routes.

File View Transfer Real Time Options Service About
Device Type
9|00 0 &Lk -2
e = G 1111111 DeltaCart 2
(2][Buid | (%] | [Asserbly Line el DeftaCart 2
7777 DeltaCart 2
[ i Jp—— - [ patabase
&Tr . DCIFINAL DCIFINAL DettaCart 2
Qﬂ Route B pset 1 Marcello Marcello DehtaCart 2
route tool nutrunner DeltaCart 2
ROUTE QWERTYUIOPLKIHGFDSAZXCVEN... | DeltaCart 2
% Parameter set “Route FREE [DeltagD/Delta7D] ——— ——— e
...... E‘ 10-TT [DeltaWrench T/ ch TA]
| B3 1- ittt petacatd Route FREE x Deka6D/Deta7D
’D Teol  f| i %9 2-pall DeltaCart 2) S anr ok DettaWrench T/DeltaVWrench TA
%;ﬂ 3-zzzz [DeltaCart 2]
ﬁ- Scan §,8 4 -DaIFNAL [Deltacart 2]

§8 5 -Marcello [peltacart 2]
§,8 6 -route tool nutrunner PeltaCart 2]
FL8 7-ROUTE [DeftaCart 2]
tﬂa-routerbread [DeltaCart 2]
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7.2 Transfer a Route to the Delta Wrench

Once the Route is defined in the Offline mode, click on the u::' icon (placed on the toolbar), or
select the Transfer — PC --> Device menu (refer to the paragraph “Menu list”) to transfer it to the

Delta Wrench:

SR [ |Test Test route
R | O |Test2 Test route_2

Select the route
to transfer to the
Delta Wrench

Select Delta Wrench
as Target device

Target device
| Send the route to tP
Delta Wrench g

Select the Route and click on Save to send it to the Delta Wrench.

NOTE: When the Route is sent to the Delta Wrench, all the Psets previously stored in the

@ Delta Wrench memory are deleted! If the user wants to keep a copy of the existing Psets
currently in use on the Delta Wrench, he must save them to the database before sending the

Route to the Delta Wrench (refer to the paragraph “Online mode” for further details).

e  Desontlor | B
esondlor
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3 DELTA WRENCH SETTINGS

8.1 Settings Menu on Delta Wrench

The Settings menu on the Delta Wrench display is active only if enabled (refer to the paragraph
“Delta Wrench Controller Setup” for further details about how to enable / disable this menu).

The Diagnostic menu is explained in the paragraph “Troubleshooting Guide” of this manual.

For further details about the default configuration, refer to the paragraph “Appendix B — Delta Wrench
Factory Settings”.

8.1.1 Language

To set the Delta Wrench display language, select Settings — Language from the Delta Wrench main
menu:

14:42 Settings Language (I

Demo Mode unit = Nm

1
e fedle Language = English 2]
Psets Date = European Date = Itallal’.'ID
Nettings] Insert Date-Time Francais
R ° I”“.’"t Deutsch
ad

qexit t w1 34 2
Select the language and confirm with the OK button placed on the keyboard.

@ NOTE: It is also possible to set the language through DeltaQC (refer to the paragraph “Delta
Wrench display language” for further details).

8.1.2 Date - time

To set the Delta Wrench date and time, select Settings — Insert Date-Time from the Delta Wrench
main menu:

Settings (I Insert Date=Time {1l
E

14:42

Language = English Day/Month/Year
Demo MNode Date = European > Hours:Minutes:Seconds
Psets Insert Date-Time
Demo Mode unit = Nm [/ /07/2011

14:59:59

4exit seth

Use the right/left arrows on the keyboard to choose the field to edit, and use the up/down arrows to
increase/decrease the selected field.

@ NOTE: To select either European or American date format, select Settings — Date menu.
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8.1.3 Demo mode unit

To set the Delta Wrench unit of measurement for the Demo Mode, select Settings — Demo Mode
unit from the Delta Wrench main menu:

i {1
14:42 Settings

Date = European
Insert Date-Time

ettings =
Demo Mode unit = Nm

dexit startp

Psets

y
Language = English
Demo Mode H

8.14 ElitBox / WiFi

This item of the Settings menu changes according to the radio module installed on the Delta Wrench
model.

8.1.4.1  ElitBox (for models with ZigBee radio module)

For the Delta Wrench equipped with a ZIGBEE radio module, there the ElitBox settings section. To

set the Delta Wrench ElitBox parameters, select Settings — ElitBox from the Delta Wrench main
menu:

Settings
A

14:42
Date = European

1]
Demo Mode Insert Date-Time

Psets

Demo Modunlt=Nm
v

dexit startp

After selecting ElitBox option (refer to the above screen), it is possible to set a bidirectional
communication with an ELIT PC either by means of an ELITBOX or an ELITKEY.
In fact, by clicking on ElitBox option, the following screens are shown:

ElitBox L1 |
A 1
H

Report mode
Lock no communication

ElitBox option either enable or disable this function.

Lock results full
v

startp

Report mode option allows to select between the following:
ElitBox ] e NONE: to disable results transmission.

EliiEbos - ¢ BASIC: this mode allows the Delta Wrench to communicate only with

Lock ocorrmuncation H the ELITBOX
rockresgts full e EXTENDED: this mode allows to check the results only on the ELIT
SLaGLE PC (independently if the user is using either the ELITBOX or

ELITKEY for a ZIGBEE communication).
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ElitBox
Report mode
Lock results full

v
dexit startp

1|
4

ElitBox
Report mode H
Lock no communication

v

dexit startp

ElitBox b |
a 5

Report mode
Lock no communication

Lock results full

v

dexit startp

8.1.4.2

Lock no communication option is enabled to save every result: once
this option is enabled, the Delta Wrench is automatically locked when it
is out of network coverage. In this case, no tightenings are allowed.

Lock results full option is enabled to save every result: once this
option is enabled, the Delta Wrench is automatically locked if 25 results
(maximum) are not received by the ELITBOX / ELIKEY.

Usually, if the Delta Wrench is not linked yet, every 60 seconds it tries
to join to the best available network automatically (once this is unlocked
on the ELITBOX / ELITKEY).

Join Pan option forces the pairing with the ELITBOX / ELITKEY
(provided the pairing is already activated on the ELITBOX / ELITKEY
(for further details about the ELITBOX / ELITKEY refer both to
“ELITBOX User Guide” and “ELITKEY User Guide”)).

WiFi (for models with WLAN radio module)

For the Delta Wrench equipped with a WLAN radio module, there the WIFI section. Selecting this
menu item, the current Delta Wrench IP address is shown.

8.1.5 Diagnostic

Select Settings — Diagnostic to launch a diagnostic test. Follow the instructions on the screen
during the execution of this test. See the Delta Wrench Diagnostic paragraph for details.

8.1.6 Power off

To disable or to set the power off timeout of the Delta Wrench, select Settings — Power off. Then
select the desired timeout value by using UP, DOWN and OK keys. This menu works in the same was
as described in the Power off paragraph.

11/2019
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8.2 Delta Wrench Controller Setup

u _The Controller icon (active only in Online mode) allows the user to enter the instrument
settings:

@ NOTE: The Delta Wrench must be connected to the DeltaQC to access this menu.
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8.2.1 Configuration

By selecting the Configuration submenu, the following window is shown:

DELTA-WRENCH
25/10/2018, 17:01:05

Wrench power off [ minutes ]

Display switch off [minutes ]

WLAN/Open Protocol:
number of results
before wrench lock

8211 Delta Wrench name

Name reported in the Assembly line area of the DeltaQC:

[ Assembly Line |
Name . [B Datzbase

B a Jfoetta virench [UsB: comg) h
E| & Transducers
& Connected transducer
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8.2.1.2 Delta Wrench date and time

Date and time shown on the main menu of the Delta Wrench display.
These date and time are associated to the tightening results and

) curves.
Date and time

Click on @ to align the Delta Wrench date and time to the date and
time of your PC connected to the Delta Wrench.

8.2.1.3 Delta Wrench display language

Select the language of the Delta Wrench menu. This is also possible
from the Delta Wrench Settings menu (refer to the paragraph
“Settings Menu on Delta Wrench”).

Language
The Settings menu on the Delta Wrench display is active only if
enabled (refer to the paragraph “Delta Wrench Controller Setup” for
further details).

8.2.1.4 Results confirmation options

Select between:
= Never: All the tests executed are acquired as test result.

= Always: At the end of each test, the Delta Wrench asks if the
Results confirmation result must be considered or discarded. If the result is discarded,
option the batch count (if enabled) is not incremented.

= NOK only: At the end of each Not OK test, the Delta Wrench
asks if the result must be considered or discarded. If the result is
discarded, the batch count (if enabled) is not incremented.

8.2.1.5 Curves confirmation options

Select between:
= Never: All the curves are acquired.

Curves confirmation = Always: At the end of each test, the Delta Wrench asks if the
option curve must be considered or discarded.

= NOK only: At the end of each Not OK test, the Delta Wrench
asks if the curve must be considered or discarded.
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8.2.1.6 Batch increment condition

Batches increment
condition

It selects if the batch number for a Pset is incremented only if the
result is OK, or if it is incremented anyway, regardless of the result
(OK + NOK).

8.2.1.7 Batches running mode

Batches running mode

Select between:
= Reset mode: When a batch is quit, the batch count is reset.

@ NOTE: a warning message asking to confirm the exit from
the Pset is displayed. Press OK to exit, or CL to cancel.

= Restore mode: When a batch is quit, the batch count is not
reset, and it is possible to continue the batch later:

This parameter is available only for Quality Control strategies.

Psets Batch count is not reset.

SNt Target=15.0 Start the Pset to continue

»Nm: Min=14.k
PNm: Max=L5.4
» Torque-Time
»PBatch=2/5

8.2.1.8 Gyroscope overspeed

Gyroscope overspeed

Disabling this option, the Delta Wrench does not show the warning
message when the operator exceeds the maximum angular speed
during the tightening operation.

@ NOTE: It is recommended to keep this option enabled.

8.2.1.9 Source type

Source type

Select between:

= Keyboard: The Pset to be started is selected by the Delta
Wrench keyboard.

= Tag: The Pset in automatically started inserting the end fitting tool
in the Delta Wrench. The Pset number is chosen by the number
written in the end fitting tool RFID TAG.

= WLAN: The Pset is started by the remote device connected via
WLAN.

11/2019
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8.2.1.10 Tag required

Tag required

If enabled, the Pset is started only if the end fitting tool plugged into
the Delta Wrench is programmed with the tag identifier that matches
the Pset number.

@ NOTE: If the Source Type is set to Tag, this option in not
considered.

8.2.1.11 Tag identifier

Tag identifier

Tag identifier 003 ~ (=]
Change screw check ﬁ 2 lIl
Wrench power off [ minutes ] ﬁ lII
007
Display switch off [minutes] |08 [ = |
D09
WLAN/Open Protocol;
number of results 31? lII
before wrench lock 012

This parameter shows the number written in the RFID TAG of the
end fitting tool. Click on the refresh icon on the right to refresh the
parameter in case a new end fitting tool is plugged into the Delta
Wrench.

It is possible to modify the Tag identifier value by opening the
relative drop-down list and selecting the new one according to
customer needs.

The Tag identifier drop-down list can range from 001 to 200 (refer to
the picture on the right).

8.2.1.12 Change screw check

Change screw check

This parameter allows enabling or disabling the warning message
when the Change screw torque is reached during the execution of a
Pset. In the case Change screw check is set to Disable, a popup
message is shown on DeltaQC that informs that the operator may
damage the tightened screw without receiving any warning:

Wam'llg:m
The check of the change screw is used for safety reasons, if disabled, the screw may be damaged without the user being

varned,

._
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8.2.1.13 Delta Wrench power off [minutes]

Wrench power off
[minutes]

This parameter allows setting the power off timeout.
The available values are:

e Disabled: Delta Wrench does not switch off if not active.

e 5-10-15-30: if not active, Delta Wrench switches off after 5-
10-15-30 minutes. Delta Wrench is active in the following
cases:

o the operator is navigating in the menu items

o a Pset or a Demo mode tightening is being executed
o Delta Wrench is connected to DeltaQC

o Wi-Fi connection is enabled from DeltaQC

8.2.1.14 Delta Wrench display switch off [minutes]

Display switch off
[minutes]

This parameter allows setting the Delta Wrench display switch off
timeout.
The available values are:

e Disabled: Delta Wrench display does not switch off if not
active.

e 5-10-15-30: if not active, Delta Wrench display switches off
after 5-10-15-30 minutes. Delta Wrench is active in the
following cases:

o the operator is navigating in the menu items
o a Pset or a Demo mode tightening is being executed.

8.2.1.15 WLAN/Open Protocol: number of results before wrench lock

WLAN/Open Protocol:
number of results before
wrench lock

This option is available only for Delta Wrench provided with a
WLAN radio module.

When the WLAN radio module is enabled (for further details about
how to enable the WLAN radio module, refer to the chapter “WLAN
Communication Protocol”), the Delta Wrench can communicate with
a remote device via connection without cables.

If, during test, the Delta Wrench is out of transmission coverage, the
option “WLAN/Open Protocol: number of results before wrench
lock” defines the number of results allowed before to completely
lock the Delta Wrench.

It is possible to set the number of results before wrench lock by
selecting among the following options:

e O

e 50
e 100
o 250
e 500

By default, the number of results before wrench lock is equal to 500.
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NOTE: The option “WLAN/Open Protocol: number of
results before wrench lock” is disabled if it is set to 0.

NOTE: It is necessary to disable the radio module

@ connection before saving the “WLAN/Open Protocol:
wrench lock” parameter. The radio module connection is
disabled and enabled again automatically.

Once the Delta Wrench gets out of transmission coverage during
measurement, and the “number of results before wrench lock” is
reached, the following Delta Wrench display is shown:

ﬁ Wrench Locked

Results full

When the Delta Wrench returns within the transmission coverage,
the above “Wrench Locked” screen is no longer displayed and the
measure screen is shown again.

coverage), no one Pset can start, even if the Delta

@ NOTE: If the Delta Wrench is locked (out of transmission
Wrench is switched off and on again.

8.2.2 Information

This window provides some general information about the serial number, firmware version, the Type
and the Battery charge status:
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8.2.3 Memory

From this menu it is possible to delete the Psets, the results, the diagnostic results and the curves
stored in the Delta Wrench memory:

8.2.4  WLAN settings

From this menu it is possible to configure the WLAN radio module (for Delta Wrench models equipped
with WLAN radio module). Refer to the paragraph “WLAN Communication Protocol” for further details.
8.2.5 Open Protocol settings

From this menu it is possible to configure the Open Protocol. It allows a remote device to interface

with the Delta Wrench by means of custom-made applications. (Refer to the paragraph “Working with
Open Protocol” for further details).

11/2019 128 (192)
Desotlor | B




Part Number

6159937790

D Issue 17
auﬂ?/& Date 11/2019
Page 129/ 192

9

STATISTICS

Statistics can be calculated either on the results stored into the Delta Wrench or on the results located
into the database:

e Database statistics: In Offline mode, click on Statistics:

File View Transfer RealTime Options Service About

HWw|L| 0 EEM@;

BN Dot | B
|E3)

Build Assembly Line
OoﬂI‘L- Transducer . Open StatIStICSj
@ Route . )
= ne
|
Parameter set

&P° Toal

@ Scan

e Delta Wrench statistics: Connect to the Delta Wrench, download the results, and then click on

Statistics:
File View Transfer Real Time Options Service_ About
H9len 0-8 ELfup 20 -\.
‘ Build |. |Assemhl_',r Line \]E] || Assembly Line
9_& Tl Open Statistics
%ﬂ Route
¥ 1-tanda [Deltaitirench T/Deltattirench TA]
Parsmeter set - 2-t+a Deltawrench T/Deltavrench Ta]
- T 3 tor tme 30 ab [DeftaVirench T/DeltaWrench T4]
E 4 -res tor angl auto [DeltaWrench T/DeltaWrench TA]
& 1ol E 5-res tor-ang [DeltaWrench T/Deltarench TA]
E 6 -res peak-tor [DeltaWrench T/DeltaWrench TA]
@ Scan .1 7-tt0,5ab DeltaWrench T/DeltaWrench T4]
c .
B o Online mode
E Paste
O Delete
Select
129 (192) 11/2019
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When opening the Statistics page, the following screen is shown:

Results | Values | Statistics

Device Measure Test Standard

DeltaWrench T/DeltaWrench TA - @ Torgque Tool check 150

) Angle @ Quality/Production

Parameters

Expected Cm

Expected Cmk

Select the Measure, Test,
Check and Standard type;
BpectedCpk 166 then set the Parameters

Expected Cp

Select the General folder of this window.

When offline, select Delta Wrench as device to view statistics from the results produced by the Delta
Wrench; if online, the device field is automatically set (Delta Wrench).

Select the Measure (Torque or Angle) on which to calculate the statistics.

The Test type is automatically set to Quality/Production.

Select the Check (Cmk/Cpk or SPC).

Select the Standard (ISO, CNOMO (E41.32.110N), NF (E 60-181), Normal distribution test
(Shapiro-Wilk), Normal distribution test (Chi-Squared), Q544000:2004, Q544000:1990). This field
selects the method used to calculate the statistical parameters (refer to the next paragraphs of this

chapter for further details about the statistical computation formulas used by the DeltaQC software).

Set the expected value (minimum values acceptable) for the parameters shown in the Parameters
box.

@ NOTE: In the Parameters box, only the parameters applicable to the Test and Standard type
selected are shown.
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Once the General page is set, select the Results page:

Generalll Results Mvalues | statistics
Tools: Psets: Batches:
Serial number MNumber MName Strategy Torgque tolerance {min-max) Size Date time bl
F 1 tand a Froduction: Torque & Angle (5,00 - 32,00) 5 17/07/2015 12:14:16
' 1 tanda Production: Torque & Angle (10,00 - 32,00) 17/07/2015 12:20:12 £
Psets E 2 t+a Production: Torque + Angle - 5 17[07/2015 12:23:42
F 2 t+a Production: Torque + Angle 5 17[07/2015 12:27:24
2 t+a Production: Torque + Angle Batches Of test 5 17/07/2015 12:27:34
E 4 res auto Quiality: Residual Torque/Angle Auto... o 5 17/07/2015 15:04:10
E 5 res angolo Quality: Residual Torque/Angle eXGCUted Wlth 5 17[07/2015 15:05:30
F 5 res angolo Quality: Residual Torque/Angle the Selected 5 17/07/2015 18:05:52
E [ res picco Quality: Residual Peak/Torque 5 17/07/2015 18:10:12
E 7 tor time Production: Torque Time: 5 17/07/2015 18:26:43 i
- A P = = T T e
gl e | [ ————
£
Date time Strateay Unitofm... Torquemin Torgue target Torque Torque max  Anglemin  Angle target Angle Angle max ‘ol
17/07/2015 12:20:07 ez Tor... HNm 10,00 12,692 32,00 50 502,5 13,9 1000,0
17/07/2015 12:20: . 16,406 32,00 50 502,5 19,2 1000,0
17/07/2015 12:27. Results associated to the 8,541 32,00 50 5035 38 1000,0 c
17/07/2015 15:03:0 8,572 32,00 5,0 502,5 13,4 1000,0
17/07/2015 15:03: SEIECted BatCh(es) 10,295 32,00 5,0 502,5 11,9 1000,0
17/07/2015 15:03:42  Dal 0N ; K 11,835 32,00 5,0 502,5 17,5 1000,0
17/07/2015 15:03:47  Deltawre... Production: Tor... MNm 10,00 20,00 12,330 32,00 5,0 502,5 15,1 1000,0
17/07/2015 15:04:10  Deltalre... Production: Tor... Nm 10,00 20,00 11,494 32,00 50 502,5 15,3 1000,0 Batc
17/07/2015 15:04:31  DeltalWre... Production: Tor... Nm 10,00 20,00 14,217 32,00 50 502,5 19,1 1000,0
17/07/2015 15:04:35 DeltaWre... Production: Tor... MNm 10,00 20,00 12,570 32,00 50 502,5 18,3 1000,0 i
=1 e mm P TP - PR - - am o e o - ——— - ammm
< n ] 3

Select a Pset.

Select one or more Batches containing the results of the tests executed with the selected Pset. Note
that a multiple selection is allowed only for batches with same Size (shown on the column on the

right).

In Results section select the results to be used to calculate the statistics. When all of the batches are

selected, highlighting a batch makes all of the related results highlighted automatically, and it is

possible to select all of them:

1%

Genera| Results Bvalues | Statistics
Tools: Psets: Batches:
Serial number MNumber MName Strategy Torque tolerance (min-max) Torque ta = Size Date time Gl
1 tanda Production: Torque & Angle (5,00 - 32,00) 20,00 5 17072015 12:14: 16
1 tanda Production: Torque & Angle (10,00 - 32,00) 20,00 E
2 t+a Production: Torgue + Angle (5,00 - 25,00) 15,00 5 17/07/2015 12:23:42
2 t+a Production: Torque + Angle (5,00 - 30,00) 17,50 L 5
2 t+a Production: Torque + Angle (10,00 - 30,00) 20,00 T 5
4 . . 41 - 36,67) 18,54 5
s Results of the highlighted 41-36,87) 18,54 @s
5 . . . 143 - 36,67) 18,55 5
6 batch automatically highlighted  js1-sn 18,54 s
7 /00 - 30,00) 20,0 5
= R = e e e =
< ] <
Results-

Prn;Tr:::
Click here to select all of
the highlighted results

~ipEEEEEE
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To select all the results shown in the window above, right-click on one of it and select Select all:

Date time i Strategy Unitofm... Torque min  Torgue target Torque Torque max Angle min Angle target angle Angle max

DeltaWre. .. 20,00 16,406 32,00 502,,5 1000, 0

17/07/2015 12:27:34  DeltalWre. ..

20,00 8,541 32,00 5 0 502,5 3, 5 1000,0 -
17/07/2015 15:03:08  Deltalre. .. X 20,00 8,572 32,00 5,0 502,5 13,4 1000,0

17/07/2015 15:03:12  DeltaWre... Production: Tor... Nm 10,00 20,00 10,296 32,00 5,0 502,5 11,9 1000,0

17/07/2015 15:03:42  DeltaWre... Production: Tor... Nm 10,00 20,00 11,835 32,00 5,0 502,5 17,5 1000,0

17/07/2015 15:03:47  DeltaWre... Production: Tor... Nm 10,00 20,00 12,330 32,00 5,0 502,5 16,1 1000,0

17/07/2015 15:04:10  DeltaWre... Production: Tor... Nm 10,00 20,00 11,494 32,00 5,0 502,5 15,3 1000,0 Batc
17/07/2015 15:04:31  DeltaWre... Production: Tor... Nm 10,00 20,00 14,217 32,00 5,0 502,5 19,1 1000,0

17/07/2015 15:04:35  DeltaWre... Production: Tor... Nm 10,00 20,00 12,570 32,00 5,0 502,5 18,3 1000,0

=

4

. ] 3

~  NOTE: Results with one of the following messages in the Result details column
@ e Overload detected
¢ Re-hit detected
can not be included into statistics. For this reason, they can not be selected.

After having set the Results page, select the Values page to load and show the results:

General | Rﬂjtsshﬁsﬁs | %]

# Min Tolerance Target Value Torque Angle Max Tolerance Date time -

B 10,00 20,00 18,432 32,00 17/07/2015 12:02:23

B2 10,00 20,00 11,639 32,00 17/07/2015 12:08: 14

B 10,00 20,00 6,306 32,00 17/07/2015 12:08:19

| T 10,00 20,00 10,067 32,00 17/07/2015 12:08:22

Bs 10,00 20,00 13,822 32,00 17/07/2015 12:14:16

[ 3 10,00 20,00 12,692 32,00 17/07/2015 12:20:07

- 10,00 20,00 16,406 32,00 17/07/2015 12:30:12

B 10,00 20,00 7,096 32,00 17/07/2015 12:23:34 =

Bo 10,00 20,00 5,322 32,00 17/07/2015 12:23:36

B0 10,00 20,00 6,161 32,00 17/07/2015 12:23:38

Bu 10,00 20,00 5,552 32,00 17/07/2015 12:23:39

B 10,00 20,00 5,983 32,00 17/07/2015 12:23:42

B 10,00 20,00 8,608 32,00 17/07/2015 12:27:05

Biua 10,00 20,00 10,232 32,00 17/07/2015 12:27:07

B 10,00 20,00 7,720 32,00 17/07/2015 12:27:12 L

B 10,00 20,00 8,523 32,00 17/07/2015 12:27: 14

[ 3V 10,00 20,00 8,585 32,00 17/07/2015 12:37:24

B 10,00 20,00 8,541 32,00 17/07/2015 12:27:34

B 10,00 20,00 8,572 32,00

) 10,00 20,00 10,296 32,00

B 10,00 20,00 11,835 32,00

E?z 10,00 20,00 12,330 32,00 Torque or Angle values are
23 10,00 20,00 11,494 32,00 f .

Em wao  Tmo 20 200 shown according to what is
25 10,00 20,00 12,570 32,00 H

. i e Bt o selected in the General page

| S Ev 10 nn 20 an 1€ ncn 29 nn r

@ NOTE: After any change in the previous windows is made (for instance, changing the statistic
type or including different batches), click again on this folder to load the relevant results that
are shown in the next folder (Statistics).

Right-click on the table to copy in the clipboard the results selected:

| General [ Results | Values | statistics |

# Min Tolerance Target Value Torque Angle Max Tolerance Date time ol
B 10,00 20,00 18,432 32,00 17/07/2015 12:02:23

B2 10,00 20,00 11,639 32,00 17/07/2015 12:08:14

s 10,00 20,00 6,306

- 10,00 20,00 0081 Right-click to copy the results selected ]
B 10,00 20,00 13,8

[ 10,00 20 00
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Once the three previous pages have been properly set, the statistics and reports (for the selected
results) are shown in the Statistics page:

ﬁhe folder is selected
automatically

Number of measurement 47

Mean 4M Cmk 017

Standard deviation 0.89

Tolerance interval (I T) 350

This window selects automatically the folder ISO, CNOMO, NF or Normal Distribution, according to
what has been chosen previously (in the General page). The main window shows the statistics
associated to the results (refer to the paragraph “Statistical Computation” for further details).

In the bottom part of the above screen, the user can choose one of four graphs.
In each graph it is possible to zoom an area by selecting it with the mouse, and browse the zoomed
view by right-clicking and moving the mouse.

[ Graphical dizplay J The Graphical display shows all the results versus the date of the test:

Graphical display

s T — e e — ——
1,10 ‘ %2 50 -
1,08 : i o—® Lo
;Z: ----- ‘, 9 ¢® 0,
0,90 @0 |
0,85 O |
‘E“ 0,80 . o i
£ 0,75 :" ° H
s 0,70 !
E
A7 RN S P ] S S
0,60 ! % 1
0,55 ’ £ }
0,50 ! | |
0,45 ! ! |
0,40 } i ]
0,35 - : ! i
0,30 i) | i
o 5 o o
o o o Q
G & & o
S : S 25
s s s S
& & & &
"9“' ‘é\ ‘\9-' é;'
Date
R bt Pt
R B
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‘E Capahility chart ‘ The Capability chart shows all the results in sequence:

Capability chart

Capability chart

24,00
23,00 |
22,00 |
21,00
20,00 |
19,00 |
18,00 |
17,00 |
16,00 |
15,00 |
14,00 |
13,00 |
12,00 |
11,00 |
10,00 |
9,00
8,00 |
7,00
6,00
5,00
4,00
3,00 |

values (Nm)

I R e e e e L L I e L I s S s s B
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Number

—— Min tolerance = 3 (Nm) === Max tolerance = 24 (Nm) = Target = 13,5 (N\m) ||

= |2 |

The Histogram shows all the results in a histogram graph detailing how many
results fall into a certain interval:

‘m Hiztagram

Histogram
. Number of results that
s fall into the interval |
8 T
8
- = 4
7
£6
T
Es
g
==
o
ES
5 4
C
24
E
Z =
3
2
2
1
1
o
0,39 2,39 4,39 . . 10,39 12,39 14,39 16,39 18,39 20,39 22,39 24,39
Classes interval (Nm)
I Histogram e Min tolerance = 3 (Nm) s Max tolerance = 24 (Nm]
Report [ﬁ Save J [ Print ]
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‘ Contral chart J The Control chart shows the X,R graphs for the statistic control tests:

Control chart (X R)

Summary QL/’ S s

Tests |

[ Dispersion is too large

[ 4t least one value out of the tolerance limits
[ Last average out of
[ Last 2 averages out of the warning limits

[ Last 4 averages out of 143 of the control limits
[ Last 7 averages over of under the naminal va...
[ Last 7 averages increasing or decreasing

the control limits

Values and

test limits

@ Repart

g )
i —
E 2100 | Q o °
: 20 .
. L—
0 o O ‘
) e ? " Remarks
10,00 \
B °
7,00
6,00
5,00 .
Corrective
action(s)

At least one value out of the tolsrance limits
Dispersion iz toa large

Last 2 averages out of the waming limits

Last average out of the control limits

It's necessary to remove the tool from the line and
repair it!

The summary shows all the results with the test target and limits values (note that if a set of tests was
performed in a Cm-Cmk test having batch number over ten, only the last ten results of that batch are

considered).

On the right the Remarks box details which rule(s) has been failed the test.

The Corrective action icons show if the tool/process is OK, or if it needs to be recalibrated increasing
or decreasing the torque. The exclamation mark is shown when the values are out of the tolerance
limit; if the exclamation mark is not shown the corrective action should be taken to prevent errors, but

the tool/process is still within the tolerance limits.
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By selecting only one statistic control rule and not the summary, the graph shows only the relevant
data:

Select a
rule

By selecting the “Dispersion is too large” rule, the R (range) graph is shown:

Select
“Dispersion
is too large”

Maximum
range

In the above chart the result is OK if the last range is within the range limit.

11/2019 r~ 136 (192)




Part Number 6159937790

D Issue 17
auﬂ?/& Date 11/2019

Page 13717192

9.1 Exporting the Graph

Each graph shown above provides few commands to create/export/print the report:
Histogram . N . N [ESNESRL x ]

Number of measurements
w

8,868 3,868 1,132 6132 11,132 16,432 21,132 26,132 31,132 36,432 41,132 45132 51,132
Classes interval (Nm)

B Histogram ——— Min tolerance = 10,00 (Nm) === Max tolerance = 32,00 (Nm}

e = lE ]

Click on Save to export the graph into a JPEG file, or Print to print the graph.

EIM 41 o1p M|« @E|SEM@H-| w0%

Date: 26/08/2015 Time: 11:32:27 ‘ E
Device SM Transducer SM Taool SN

i
26011500001 011500001 MA,

Scroll the Report
for further details

4860 3860 LIR IR IR 16IR 24N IR IR MIR 4IR MR SR
Classes ntary

s ntarval (Nm)
. g = Fin olerance = 10,00 (] = Max ilerarce = 52,00 (N}
[ |
Statistic standard: 1s0 I
Measure type: Taorgue |
Test type: Quality/Production -
Cmk/Cpl i

This report shows detailed information about the results. The toolbar in the upper area of this report
provides commands to print the report, or to export it into an Excel or PDF file.
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9.2 Statistical Computation

9.21 CNOMO standard E41.32.110N

Instantaneous standard deviation: oj

Estimated from the mean range W of the samples of 5 measurements which form the population.

W
o, =—

d5
Where
W

K

W = range of measurements on each sample = max. value - min. value
K = number of samples of 5 measurements

d5=2.326 — M , coefficient for a 95% confidence threshold.

JK

Instantaneous dispersion: D;

D, =6xo;

Process capability: CAM

cam =11
Di

Where:

IT (Tolerance Interval) = Max. tolerance - Min. tolerance

Testing the homogeneity of the population:

Each sample of measurements W must comply with:

IT

W <0643x——
CAMcdc
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Standard deviation: o
N
D%
X = % (population mean)
X; = population value
N = number of measurements of the population
Corrected overall standard deviation: oy
o,=Cxo
Where:
C is a function of the number of samples:
Number of samples Coefficient C
3 1.51
4 1.41
5 1.34
6 1.28
7 1.26
8 1.24
9 1.22
10 1.21
11 1.19
12 1.18
13 1.17
14 1.17
15 1.16
16 1.15
17 1.15
18 1.14
19 1.14
20to 22 1.13
2310 25 1.12
26to 31 1.11
32 to 35 1.10
36 to 44 1.09
45 to 51 1.08
11/2019
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Coefficient of position and dispersion: Cpk

C,, - min {Tolmax -X X —Tolmin}

3o, 3o,
The station is “capable” if the CAM is higher than the “specified CAM”.
The setting is correct if the Cpk is higher than the “specified Cpk”.

9.2.2 ISO standard

Standard deviation: o

X = % (population mean)

Xi = population value

N = number of measurements of the population

Process Capability: C,

_IT
6o

Where:

Cp

IT (Tolerance Interval) = Max. tolerance - Min. tolerance

o = Standard deviation

Coefficient of position and dispersion: Cpk

Tol . — X X -Tol_.
3o 3o

C o =min{ )
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9.2.3 NF standard E 60-181

Sie = estimator of the intrinsic standard deviation for each mode number, where 2 <e <k, and k is the
number of samples.

N

D Xie

; X, = =L (where N is the size of the sample)
N

9.2.4 Normal Distribution Test: Population under 50 measurements
(Shapiro-Wilk test)

1) Calculation of S?:

N
N in
S% = Z:(xi —X )2 (where X = % and N is the number of measurements of the population)

i=1
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2) Calculation of b:
K
b= Z a, xd;
i=1
Where: di = Xn-i+1-Xi
ai: See table below
K=N/2 if N is even, and K=(N-1)/2 if N is odd
I/N 15 20 25 30 35 40 45 50
1 0.5150 0.4734 0.4450 0.4254 0.4096 0.3964 0.3850 0.3751
2 0.3306 0.3211 0.3069 0.2944 0.2834 0.2737 0.2635 0.2574
3 0.2495 0.2565 0.2543 0.2487 0.2427 0.2368 0.2313 0.2260
4 0.1878 0.2085 0.2148 0.2148 0.2127 0.2098 0.2065 0.2032
5 0.1353 0.1686 0.1822 0.1870 0.1883 0.1878 0.1865 0.1847
6 0.0880 0.1334 0.1539 0.1630 0.1673 0.1691 0.1695 0.1691
7 0.0433 0.1013 0.1283 0.1415 0.1487 0.1526 0.1545 0.1554
8 0.0000 0.07111 0.1046 0.1219 0.1317 0.1376 0.1410 0.1430
9 0.0422 0.0823 0.1036 0.1160 0.1237 0.1286 0.1317
10 0.0140 0.0610 0.0862 0.1013 0.1108 0.1170 0.1212
11 0.0000 0.0403 0.0697 0.0873 0.0986 0.1062 0.1113
12 0.0200 0.0537 0.0739 0.0870 0.0959 0.1020
13 0.0000 0.0381 0.0610 0.0759 0.0860 0.0932
14 0.0227 0.0484 0.06510 0.0765 0.0846
15 0.0076 0.0361 0.0546 0.0673 0.0764
16 0.0000 0.0239 0.0444 0.0584 0.0685
17 0.0119 0.0343 0.0497 0.0608
18 0.0000 0.0244 0.0412 0.0532
19 0.0146 0.0328 0.0459
20 0.0049 0.0245 0.0386
21 0.0000 0.0163 0.0314
22 0.0081 0.0244
23 0.0000 0.0174
24 0.0104
25 0.0035
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3) Calculation of W:

b2
V=52

Could be a 5% probability that there is not a normal distribution if W is lower than W95 given in
the following table:

N W95
15 0.881
20 0.905
25 0.918
30 0.927
35 0.934
40 0.940
45 0.945
50 0.947

9.2.5 Normal Distribution Test: Population under 50 measurements
(Chi-Squared test)

1) Distribute into classes of at least 4 or 5 measurements

2) Calculate the mean and standard deviation mean:
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4) Calculate:

Where:

n = number of measurements in class i

n' = theoretical number of measurements for a normal distribution

m =N[F(u)-F(u,)]

F(ui): Reduced table of normal distribution

There is a 5% probability of not having a normal distribution if y? is higher than »* given in

table below:

d ;(2

1 3.84
2 5.99
3 7.81
4 9.49
5 11.07
6 12.59
7 14.07
8 15.51
9 16.92
10 18.31
11 19.67
12 21.03
13 22.36
14 23.68
15 25.00
16 26.30
17 27.59
18 28.87
19 30.14
20 31.41

11/2019 : : m
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9.2.6 Q544000
Q544000_1990:
The dispersion for the j-th group is calculated as follows:
W, = Max; — Min;
Where:
Mayx; is the maximum value in the samples of the j-th group.
Min; is the minimum value in the samples of the j-th group.
The average value of the Wi is calculated as follows:
o 2w,
K
The oi is calculated as follows:
W
dn*
Where:
dn* is calculated from the following table based on the number of samples:
N dn* C
10 0.500 1.64
12 0.555 1.55
14 0.598 1.48
16 0.632 1.43
18 1.097 1.40
20 1.412 1.37
24 1.468 1.32
28 1.521 1.30
30 1.746 1.28
35 1.789 1.26
40 1.824 1.24
50 1.877 1.21
And oirefers to the whole set of samples.
11/2019
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The oyis calculated as follows:
c,=C-o
Where:

C is given in the table above

7~ -x)

i=1

@ NOTE: oois used as threshold for oj; if 0i is greater than oo, then o, =0,

CAM is calculated as follows:

UTL - LTL
60,

CAM =

Where:
LTL is the lower tolerance limit

UTL is the upper tolerance limit

The Cnk is calculates as follows:

[UTL—Xm Xm—LTL}
C. =Mmin ,

3o, 3o,
Where X is the average of the sample
Q544000_2004:

The dispersion for the j-th group is calculated as follows:
W, = Max; — Min;
Where:

Mayx; is the maximum value in the samples of the j-th group.

Min; is the minimum value in the samples of the j-th group.

The average value of the Wi is calculated as follows:

s,
K

11/2019 : : m
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The oj is calculated as follows:

W
o, =—
dn
Where dn is calculated from the following table based on the number of samples:
N dn
10+ 16 1.128
18 1.693
20 + 28 2.059
30 + 100 2.326
110 + 5000 3.078

@ NOTE: o; refers to the whole set of samples.

CAM is calculated as follows:

UTL - LTL
60,

CAM =

Where
LTL is the lower tolerance limit

UTL is the upper tolerance limit

The average of the M is calculated as follows:

M :inj

J N
Where:

Xij is the i-th sample of the j-th group.

Considering Mmin and Mmax as the minimum and maximum averages, the Cn is calculates as follows:

. | M, —LTL UTL-M
C =Min ,
{ 3o 3o }

o  Desoutlor | B
esondler
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10 RESULTS VIEWER

= The Results Viewer function allows the user to retrieve the results from the Delta Wrench or
L | from the database.

The Delta Wrench can store up to 1000 results; when the memory is full the new results overwrite the
oldest results stored.

To view the results stored on the Delta Wrench, connect the instrument to the DeltaQC and click on
the Result Viewer icon:

File  View  Transfer

| Build ‘ [ Assembly Line
OJ'L Transducer . Datzbase
ot
v Route -
_ _ = E Pset
- 1-tanda [Deltavirench T/DeltaWrench T4 Delta Wrench
Parameter set - 2-t+a [Dettawrench T/Deltawrench TA] .
' T 5-wrimewa pewwrechroemnd, CONNECtEd With the PC
E 4 -res tor angl auto [DeltaWrench T/DeltaWrench TA]
P Toal - § 5-restor-ang [DeltaWrench TyDeltaWrench TA]
E 6 -res peak-tor [DeltaWrench T/DeltaWrench TA]
% Scan - 7-tt0,5ah Deltmirench T/Deltavirench Ta]
% Copy
E Paste
O Delete
|F‘ Select

File View Transfer RealTime Options Service Abol
=
W90 0-&
e
|Build | |AssemhlyLine

oJ'L Transducer
Po=t-

& Transducers - .
TP o T pec Offline mode
e
- B8 Route
Parameter set " u USB

Assembly Line
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When clicking on the Results Viewer icon, the following screen is shown:

Device type DeltaWrench TA k Select/deselect
Pset Name Stratedy a” the teStS
tanda Production: Torgue & Angle
res angole Quality: Residual Torque/An
res picco Quality: Resi
B o Device type (in offline mode, select
Product Delta Wrench as Device type; in
online mode the Device type is set
on Delta Wrench automatically)

Select manually

the tests .
Search / filter
functions
Find pset
Name: Date from: 01/06/2016 00:00:00 B~
Strategy. - Dateto: 01/06/2016 23:59.55 B~
Transducer SN: Match whale word

[ e |

Select the Device type (when working offline, otherwise the instrument connected is automatically
selected) and the tests to be reviewed. Finally click on OK.

The following “Results Viewer page” is shown:

Select/deselect all resultsj

Strategy TestType  poor, = s ;’;’:fd“m' T Device Type Result Details
™ \Q{dumon: Torque Time CM) Rl 800 150% 23,289 [Nm] DeltaWrench TA
] Thro~~cTarque Tine o Thm, Progress bar | 0% 25,289 1wl A REHT detectzd
O] |productian, e MMk [hm| 800 150% 23.289 [ Deltalirench TA | REHIT detected
[m] L — i\ .800 150% 23.289 Nm] Deltaliirench TA | RE-HIT detected
ﬁ . im 0.343 [Nm] 34.933 [Nm] 0.800 150% 23.289 [Nm] DeltaWrench TA
Ols Pset Fllter m 0.343 [Nm] 34,933 [Nm] 0.800 150% 23.289 [Nm] DeltaWrench TA
olz { im 0.343 [Nm] 34,933 [Nm] 0.800 150% 23,289 [Nm] DeltaWrench TA | RE-HIT detect=d
[Os Froducti button lim 0.343 [Nm] 34,933 [Nm] 0.800 150% 23,289 ] Deltatirench TA | REHIT detected
(Ol roducti, m 0.349 [Nm] 34,933 [m] 0.300 150% 23.289 [rim] DeltaWrench TA | REHIT detected
|0 o N Producton: Torque Time CMICMK [m 0.349 [m] 34,933 Iur] 0.500 150% 23,289 ] TA |REHIT detected
e D e Iete b utto n | Production: Torque Time MMk |nm 0.349 () 34,933 [Nm) 0.500 150% 23,289 ] DeftaWrench TA | REHIT detected
O | Production: Torque Time MM |hm 0.34 (] 34,933 ] 0.500 150% 23,289 [m] TA |REHIT detected
E 99 Production: Torgue Time CM{CMK Nm 0.343 [Nm] 34.933 [Nm] 0.800 150% 23.289 [Nm] DeltaWrench TA REHIT detected
=l 09/03/2018 18:36:33 |1 ™ Production: Torque Time CM/CMK Nm 0.343 [Nm] 34.933 [Nm] 0.800 150% Mm] TA  |REHIT detected
= s 1 ™ Production: Torque Time CM/CMK Nm 0.343 [Nm] 34,933 [Nm] 0.800 150% 23.289 [Nm] DeltaWrench TA | RE-HIT detected
F | Ite rs d rop_ 39 |1 s Production: Torque Time CMfCMK. Nm 0.343 [Nm] 34.933 [Nm] 0.800 150% 23.283 [Nm] DeltaWirench TA | RE-HIT detected
down menu

Click on a column heading to organize the results according to the column selected.
All the information related to the tightening operation is displayed in the whole set of columns.

When working connected with the Delta Wrench, if a Pset has been deleted after the test execution,
the related row is marked as “deleted”.
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The Main Toolbar (refer to the above screen) allows the user to customize the Results Viewer page.
Furthermore, it provides important data.

The “Filters drop-down menu” (refer to the above screen), filters the results according to customer
needs. It is possible to display the results after selecting among the following options: No Filter,
Status OK, Status KO, Torque status OK, Torque status KO, Angle status OK, Angle status KO.

The “Pset Filter” button (refer to the above screen), allows the user to filter the results according to the
test that made them.
After clicking on “Pset Filter” button, the following pop-up is shown:

Device type | DeltaWrench TA v %/
Pset Name Strateqy L oemme ) Stlect/deselect
tand a Production: Torque & Angle 7/23/2015 5:00:5 a” the tests
res angolo Quality: Residual Torgue/Angle 7232015 44119 PM
res picco Quality: Residual Peak/Torgue Tr22r2015 5:25:25 FM
res auto Quality: Residual Torque/Angle Auto...  7/22/2015 4:00:02 PM
tor time Production: Torque Time TA22/2015 3:59:15 PM
t+a Production: Torque + Angle Tr22/2015 3:58:40 FM

Select manually
the tests

Search / filter
functions

Find pset
Name: Date from: 01/06/2016 00:00:00 B~
Strateqy: - Date to: 01/06/2016 23.59:55 (kg
Transducer SN: Match whole word

[ e J[ cer | ok [ conca

Select the test to be reviewed and click on OK.

The “Progress bar” and the “Results found” options provide important data related to the results.

The “Progress bar” (refer to the above screen) is a graphical control element used to visualize the
progression of the results downloaded: when it is totally green, all the results are downloaded.

The “Results found” option (refer to the above screen) indicates the number of results either
performed (Online mode) or stored into the database (Offline mode).

The “Delete” button (refer to the above screen) discards the selected item(s).

—

i ) NOTE: The “Delete” button is available ONLY working in Offline mode.
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The “Export” button (refer to the above screen) allows the user to save the results list in an Excel (.xlsx) file.
Manually select the result(s) to be saved. Then click on “Export” button; the following window is shown:

New folder

Organize «

MName Size

9 Favorites
it Downloads
%5l Recent Places

= Libraries

A Carmine Pacente
1% Computer

ej Metwork

[ sl Desktop

= Libraries
@ Docurments
Jl Music
[E] Pictures
Subversion
B Videos

A Carmine Pacente
i3 Contacts

i Desktop

LU 3

File name:

Save as type: | Excel File (*.xls) - l

(~ Hide Folders

The File name is automatically assigned, even if it is editable according to customer needs. Select the
Destination Folder and click on Save.
The Excel file is automatically open:

H % &= DeltaQC_Results_2016-06-01_16-37-23.xlsx - Excel ? Ol S
ETll romME INSERT  PAGELAYOUT  FORMULAS — DATA  REVIEW  VIEW  ADD-INS Caimine Pacerite = H
i 2o o K 5| = = T B [l | S - 4

i Jx X |= s B P& W v #

Paste B COPY P C d | Formatas  Cell IEEIrt Delete Format - Szrt&Fd&
=R Bl I U - - - - Merge 8 Center = $ ~ % * %3 % onditional Formatas Cel nsel elete Forma ol in
~ ¥ Format Painter A ? 7" Formatting+ Tablew Stylesw | - - &£ Clear~ Filter - Select -

Clipboard ® Font ® Alignment ® Mumber ® Styles Cells Editing ~

A -l [ X o fr | Resuitip v

1 _Date & Time Pset Name Strategy Test Type Unit of Measure Torque Status _Torque Result

2| 1tanda Production: Torque & Angle CM/CMK  Nm O 16.85/ & 10
3 | 1tanda Production: Torque & Angle CM/CMK  Nm 10.709; g 10
4 | 1tanda Production: Torque & Angle CM/CMK  Nm 16.468 5 10
5 | 1tanda Production: Torque & Angle CM/CMK  Nm 13.507. 5 10
6 | 7/23/2015 5:00:27 PM 1tanda Torque & Angle CM/CMK  |Nm 17.346; 5 10
7| 7/23/2015 4:59:49 PM 1tanda : Torque & Angle CM/CMK  |Nm 12.748; 5 10
2 | § 7/23/2015 4:59:41 PM 1tanda : Torque & Angle CM/CMK |Nm 13.035: 5 10
9 | i 7/23/2015 4: 3 PM 1tanda : Torque & Angle CM/CMK  Nm 11.182, 5 10
10| i 7/23/2015 4:59:11 PM 1tanda : Torque & Angle CM/CMK  Nm 14.759; 5 10
11 | 1tanda Torque & Angle CM/CMK  Nm 18.13 & 10
12 | i 1tanda Production: Torque & Angle CM/CMK  Nm 10.069; & 10
13| 7/23/2015 4:32:20 PM 1tanda Production: Torgue & Angle CM/CMK  |Nm 9,396 5 10
14 7/23/2015 4:28:34 PM 1tanda : Torque & Angle CM/CMK  |Nm LOW 6.961 5 10
15| 7/23/2015 4:28:28 PM 1tanda : Torque & Angle CM/CMK  |Nm LOW 5.823 5 10
16 | 1tanda : Torque & Angle CM/CMK  Nm 10.02: 5 10
17| g 1tanda : Torque & Angle CM/CMK  Nm 14.46° 5 10
18 | § 7/23/2015 4:24:22 PM 1tanda Torque & Angle CM/CMK |[Nm 13.592; 5 10
19| i 7/23/2015 4:23:51 PM 1tanda Production: Torgue & Angle CM/CMK  Nm 9.114; 5 10
20 | : 1tanda Production: Torque & Angle CM/CMK  Nm 7.403 & 10
2 | i 1tanda Production: Torque & Angle CM/CMK  Nm 18.329] & 10
22 7/23/2015 4:15:49 PM 1tanda Production: Torgue & Angle CM/CMK  Nm 14.932, 5 10| |
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The Results Viewer page shows a group of records (organized in columns) that meet the search

criteria set by the customer.

The most important columns are summarized in the following table:

Pset number

The Pset number is defined in the Pset data.

Status

This is the global status of the test. It is OK when the result has
been detected according to the thresholds and limits specified, and
if the torque does not exceed the maximum transducer overload.

Torgque Status

These fields indicate the result for the torque. If the result is within
the torque limits, the status is OK.

If the Check Type in the Pset parameters is set to Angle, the torque
status is marked as OK regardless the torque is inside or outside
the torque limits specified in the Pset.

If the torque goes over the maximum transducer overload the result
is marked as HIGH. With reference to the Result details field, an
overload result is marked with the “Overload detected” message.

Angle Status

These fields indicate the result for the angle. If the result is within
the angle limits the status is OK.

If the Check Type in the Pset parameters is set to Torque, the angle
status is marked as OK regardless the angle is inside or outside the
torque limits specified in the Pset.

Result number

Progressive number automatically assigned by the Delta Wrench to
every tightening result.

Min value: 1

Max value: 1000

When 1000 results are stored in the Delta Wrench memory, the new
results overwrite the oldest starting from result number 1.

Strategy

Type of test executed.

Torque peak

For Residual Torque/Angle and Residual Torque/Angle Automatic
strategies, it indicates the maximum torque reached during the test.

Torque result and Angle
results

Torque and angle values measured by the Delta Wrench.

Date / Time

Fields indicating the date and time of the tightening operation. Date
and time are taken from the date and time set on the Delta Wrench.

Batch status

If the batch size is zero, the Batch status is always OK.
If the batch size is one or more, the Batch status is OK when all the
Psets of the batch are OK.

Unit of Measurement

Unit of measurement.

11/2019
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This field explains the reason for a Not OK test. For example, the

following messages can be shown:

e Overload detected: during the tightening, a value higher than
the maximum transducer overload is reached

Result details ¢ Re-hit detected: during the tightening, the torque reaches the
Min. Torque value in an angle lower or equal to the Check RE-
HIT. To show this message, the Check RE-HIT option must be
enabled (see for details the Options paragraph).

e Overspeed detected: during the tightening, the maximum angle
speed is exceeded.

For Production: Prevailing Torque — Automatic compensation
Drag Torque (Min, Max and | Strategy, this field indicates the torque result of the first stage of the
Average) strategy. The Drag torque value depends on the option Min, Max or

Average selected in the Pset.

Valid only for Quality: Residual Torque/Angle Automatic strategy.

Breakaway Torque If detected, this field indicates the breakaway result reached during
the test.

The last ninety-nine results can be also shown on the Delta Wrench display. Select Results in the
main menu of the Delta Wrench:

14:42

Demo Mode
Psets

Settings

enter p

For each result, the following fields are shown:
o Pset name
Result status (OK/NOK)
Torque value
Torgue measurement unit
Angle value (if available)
Date / time
Current batch index (if the Pset is a part of a batch)

By keeping pressed the UP or DOWN keys for at least one second, the results are scrolled with an
increasing speed. When a result row is selected, by keeping pressed the key for at least one second,
information of these results is scrolled with an increasing speed.
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11  CURVES VIEWER

/\ Click on the Curves Viewer icon to retrieve the curve from the Delta Wrench or from the

database.

The Delta Wrench can store up to 25 curves (the maximum time length allowed per each curve is
equal to 30 seconds); when the memory is full, the new curves overwrite the oldest ones stored.

To view the curves stored on the Delta Wrench, connect the instrument to the DeltaQC and select the

Curves Viewer icon (refer to the screen below):

Curves Viewer icon

File  View Transfer Real Time Options Service About
H9 L0 &

-e
‘Build | |AssemblyLine
oj'[ Transducer - . Database
o= B u Delta Wrench [USB: COM]
v Route

B g; Transducers
& peet
Tightening
Parameter set

I[=]

Delta Wrench
connected to the PC

[Assembly Line

-~ 1-tanda Deltawrench T/Deltarench TA]
T 2-t+a Delawrench T/Deltawrench Ta]

--T§ 3-tortme 30ab [DeftaWrench T/Deltaitrench TA]
E 4 -res tor angl auto [DeltaWrench T/DeltaWrench TA]

P Tool --Tf 5-res tor-ang [Deltaltrench T,DefWirench TA]
T 6 -res peaketor [Dehtawrench T/Deltawrench TA]
@ Scan T 7-tt0,5ab DeltaWrench T/DeltaWrench Ta]

Working in offline mode it is possible to display the curves downloaded from the Delta Wrench and

stored in the database (refer to the paragraph “Transfer online data to the database”).
An additional window is shown, to select up to 25 curves:

-
Curse Selection T ————— =1

Device type DeltaWrench TA

Select the curves

set Name Strategy
[F] Pset test & Quality: Residual Torg:
[ Pset test A Quality: Residual Torque/

[C] Pset test A Qualty: Residual
[F] Pset test & Quality: Residual
[ Pset test A Quality: Residual
[C] Pset test A Qualty: Residual

Delta Wrench Pset 1

Production: Torg

I | Build |

Delta Wrench Pset 1
Defta Wrench Pset 1

Production: Torgy
Production: Torque & Angle

0]1 Transducer
(e

@ Route

| Tightening |

Parameter set
i =

Delta Wrench Pset 1
Delta Wrench Pset 1
Defta Wrench Pset 1
Delta Wrench Pset 1
Delta Wrench Pset 1
Delta Wrench Pset 1

Production: Torque & Angle
Production: Torque & Angle
Production: Torque & Angle
Production: Torque & Angle
Production: Torque & Angle
Production: Torgue & Angle

Select Delta Wrench
as Device type

Search / filter

Date/Time

29/12/2011 04:09:20
28/12/2011 04.09:18

29/12/2011 04:07:24
29/12/2011 04.07:09

. Deta Wrench Pset 1 Production: Torque & Angle functions
Offline mode
Find curve
Name Date from:  16/10/2014 00:00:00 @B~
Strategy: | Production: Toraue & Angle <] Datets: 16/10/20142359:59 B

[ Match whole word
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11.1  View One Curve

Select the curve to display by clicking on the bar placed at the top of the following screen:

Refresh key glect among 25 curvej Toolbar Delete key

Refresh Coﬂwe na Chart H . Report n Delete
Curve 1 _Curve 2 curve 3] curve 4| curve s | curve s | curve 7] curve8f Curve s | curve 10| curve 11| curve 12[ curve 13] curve 14] curve 15[ curve 16 [ curve 17] curve 18 curve 19 curve 20| curve 21 urve 22[ curve 23] curve 23] curve 25
v General Curve Type Show cursor |
Device Type Deltalfirench TA
Torque/Time
PsetName Brasi B[O T ke
iﬁ.:tefg:;l :‘rnduthun‘ Prevaiing Torg{ | #4% O AnglefTime [Deg?jms] Toraue/angle TNm/Des]
it of Measure | Nm
Transducer Type | DeltaWrench TA B © Torquefangie miDeg?] 85
Transducer SN 00000000
TorquefAngle Time 9
Date 1/31/2018 2 O TorquejangeTme injDegtinc] 8
Time 3:27:40PM
Result D 2 s 7.5
Al Status oK == ] Torque Max ,
v Parameters:
B [ Torque Target
Andestatus oK s
Angee Resut Time | 27256 = ] Torque Min )
AndeResutat
= ] tngee 6
Angle Result 945.4 m] -
Ange Peak 945.4 angle Target 5.5
Ange Threshold|0.80
Angee Min 700.0 [ angle vin 5
Angle Target =
Angle Max 2000.0 Rests s
Prevaling Angle Mir 0.0 © [ Torque Result 3 I
Prevailing Angle Mz 0.0 g 4
e Peak 5
ey S ? Selected curve I
v Parameters: Torque @  breskanay Torque 3.5 ’
TorqueStatus | OK
* [ Angle Result
Torque ResultTime, 27256 oL E
Torque Resut | 10,04 ®  angereak a5
TorquePeak | 8.61 @ [ocda : .
Pk Detection Sakanay Ange A
Cyde Start 0.50 \
Toraue Mn 8.00 iz
| T
Torque Target | 10.00 /—’_" ) \ /r“\
Torque Max 15.00 1
Prevailing Torque M 0,00 =
Prevaiing Torque 1 0.00 0.5
Breakaway Torgque | —
Drag Torque Resul 1,43 0
Drag Torque Type | Average
Drag Torque Comp Sum (4] 0 100 200 300 40 ‘ 500 500 700 800 200
Torque Coeffident| — Angle [Deg”]
Load Result (V) |-

When the Delta Wrench is connected to the DeltaQC Software (online mode), the last curve
performed can be recognized by the “(LAST)” placed close to the curve number.

The Refresh key (placed on the left upper corner of the above screen) refreshes the window in case
a new curve is available.

When the Delta Wrench is not connected with the DeltaQC Software (offline mode), the Delete key
(placed on the right upper corner of the above screen) is available.
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In the Curve Type, Limits and Results areas it is possible to select what to display on the graph:

] — Torque Max
T Select what to view on the graph |
¥ix O Torque[Time [Nmjims]
ﬁ O Angle/Time [Deg®/ms] [ Torgue/angle [Nm/Deg°] |
Fi# @ Torquefangle [Nm/Deg?]
¥ O Toraue/angle/rme INmjbagejns] iy
. [ 0
Lt e — | | Angle Result |
= A Torque v L2y | Torque Target |
= [#] Torque Target 11 § x
10.5
== || Torque Min 10
== [T] Angle Max g'g
Angle Target 'ZE a'z
=[] Angle Mn Y 75
g 7 :
Results 2 6.2 l\
O [ TorqueResuit 55 Torque Min }
. Torque Peak 4.: ¢
. Breakaway Torque 5 ’;’ —
O gt 3 | Torque curve |
. Angle Peak 2'3 N M
. Breakaway Angle l'i . ‘_/"
05 1 I | ] [ T ~
- | | | | | | | | |
6 100 200 300 400 500 600 700 800 S00
Angle [Deg®]

NOTE: The Torque peak option (placed in Results area) is available only for Residual
Torque/Angle and Residual Torque/Angle Automatic strategies.

It is possible to select the Torque curve, Angle curve, Torque/Angle curve or both Torque and Angle
curve on the same graph.

If limits and results are enabled, they are shown in the graph.

The Result indicates (on the curve) the point where it is taken. If the result is Not OK, it will be
marked with a red X (refer to the example below):

Torque/Angle [Nm/Deg®] |

................................................................................

................................................................................

rartssmarirasarRsasertranar
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To zoom in on a section of the curve, simply select the desired area with the mouse:

Right-click to navigate in
the zoom curve

Select the area to zoom in

While zoomed in, to navigate the graph right-click on the curve and move the mouse pointer on the
graph.

To zoom out to the whole curve, press the left button of the mouse, move the cursor up/leftward, and
release the left button:

2. Move upl/leftward and
release the left button

1. Click anywhere in the curve area

157 (192 11/2019
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The curve parameters are shown on the left side:

DeltaWrench TA
Pset Name Brasil

Strategy Production: Prevailing T

Unit of Measure | Nm

Transducer Type | DeltaWrench TA

Transducer SN 00000000

Date 31/01/2018

Time 14:53:18

Result ID 417

All Status NOK

Angle Status

Angle Result Time

Angle Result at

Angle Result

Angle Peak

Angle Threshold

Angle Min

Angle Target

Angle Max

Prevailing Angle Mir

Prevailing Angle Mz

Torgue Status HIGH

Torque Result Time| 22772

Torgue Result 12.94

Torque Peak 11.65

Peak Detection =

Cyde Start 0.41

Torgue Min 8.00

Torque Target 10.00

Torgue Max 12,00

Prevailing Torgue | 1.00

Prevailing Torgue | 2,50

Drag Torque Resull| 1,29

Drag Torque Type | Minimum

Drag Torque Comp| Sum (+)

Torgue Coeffident | -

Load Result (kN) |-

To evaluate the curve in detail, click on Show cursor to activate the cursor on the graph:

Torgue [Nm]

28

26

24

22

20

18

16

14

12

10

Show / Hide Cursor

Angle [Deg”] = 1.31 Torque [Nm] =22.50

| Torgue/Angle [Nm/Deg®] |

3 4
Angle [Deg®]

Curve data at the
cursor position
N S— ,
/[ /
. Cursor
_ _
/
/
/
1 2 6 7
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11.2 Export a Curve

The following useful keys are available in the toolbar:

This key exports the curve values in an Excel file.

This key creates a Report:

e

=} Report
Scroll the Report
for further details
The Report can be printed or exported into either Excel or PDF file by means
of the icons placed in the report toolbar.
This key creates a .jpg file of the curve:
& Chart
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11.3 Curves Comparison

This feature overlaps the curves for a comparison of the tightening operations.

Click on Compare icon to open the “comparison screen”:

[Eo |8 B O~ [

curve 1| curve2| cuve3| curve4| curves| caves| curve 7| curves| curveo| curve 10] curve 11 curve 12] curve 13 curve 14 curve 15| curve 16| curve 17 (asn) | curve 18] curve 19
curve 20| curve 21| curve 22| curve 23| curve 24| curve 25 | Comparison

=] curves list .
Curve 1

Curve 2

[¥]Curve 3 =

----Curue4 _l
| \ Curve type 8

Curve 7
Curve 8
Curve 3
Curve 10
Curve 11

Curve Type | Torque/Time [Nm/ms] -

Select the curves |
to be compared

24

22 4

20 4

184

Torque [Nm]

16

|

A I
I} \
P i W
J A ‘\{\f”
{ ,.\,‘-’\'

f

—

\
\

%N
\

o I s

5,000 10,000 15,000 20,000 25,000 30,000
Time [ms]

= Curvel - Curve 2 Curve 3 = Curve 4 — Curve5 == Curve6 - Curve7 - Curve8 - Curve?9
= Curve 10 = Curve 11 == Curve 12 = Curve 13 Curve 14 = Curve 15 = Curve 16 = Curve 17 -~ Curve 1§

Curve 19 = Curve 20 == Curve 21 Curve 22 == Curve 23 == Curve 24 = Curve 25

e

=

E;U rves param etersj

Select the curves to be compared on the left side of the above screen (refer to the Curves list).

Select the type of graph (Torque/Time, Angle/Time, or Torque/Angle) by means of the Curve Type
drop-down menu.

All the parameters and results of the curves can be displayed in the Curves parameters section.
Click on the + or — icons to expand or collapse the nodes.
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12  WLAN COMMUNICATION PROTOCOL

The Delta Wrench can be ordered with the WLAN radio module. The WLAN radio module allows the
communication with a remote device. The remote device, for example, can get information about the

Delta Wrench status, or start/stop a Pset.

Remote

WLAN radio
module

device

point Network

Delta Delta
wrench PC FC wrench

Command (TR, TS, ...) Commard (PS, P&, ...)

L4
W

OK or ER OK or ER

n
s

@ NOTE: For further details about the protocol and the commands available to exchange data
to/from the Delta Wrench, refer to the document Delta Wrench WLAN Protocol.
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The WLAN radio module must be configured by the DeltaQC. Connect the Delta Wrench to the
DeltaQC and select the Controller — WLAN settings menu:

| Tightening

' Parameter set

| Equipment

Enable/disable the
[ G| WLAN radio module

]

 Radio

WLAN radio
module

wean
information :

2.17.13310[07:59:37 Jan 10 2014]

w3
s | Atthe end of data entry,

store the data inserted by
clicking on Store key

Set the Status to Enabled to activate the WLAN radio module.
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Select the Parameters page to set the WLAN radio module parameters:

e — e —

- General

Testroom

[

- General

TCP Server option
TCP Client option

152.168.168 222

At the end of data entry,
store the data inserted by
clicking on Store key

At the end of data entry,
store the data inserted by
clicking on Store key

SSID Enter the SSID name of the own wireless network.
WLAN mode Access Point is selected.
Host name Specify the name of the Delta Wrench; if there are more than one Delta

Wrench the names must be different.

Internet protocol
(TCP/IP)

Select Enabled DHCP if the network works with the DHCP protocol: the
Internet protocol configuration is set automatically.

On the other hand, it is possible to set manually the Internet Protocol
configuration by disabling the DHCP.

Port number

Specify the port number of the remote device that interfaces with the Delta
Wrench.

@ NOTE: The Port number has to be set both if the user selects TCP
Server option and if the user selects TCP Client option.

IP address
(remote device)

Specify the IP address of the remote device that interfaces with the Delta
Wrench.

@ NOTE: The IP address (remote device) has to be set ONLY if the
user selects TCP Client option.
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Select the Security page to set the WLAN radio module security type (Base settings) and to change

the Advanced settings:

e PSK Key

Security type

Select the same security type as the own wireless network.
According to the option chosen, set the key/user name/password in the
fields enabled below.

For the options EAP-TLS WEP128, EAP-TLS TKIP and EAP-TLS AES
the procedure is as explained below.

For instance, by clicking on EAP-TLS WEP128 the following screen is
shown:

Upload both the Certificate file and Key file in the respective fields
enabled above.

11/2019
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For example, for Certificate file field, once clicking on Browse, select
clientBlm.cert.der in the relative folder. Then click on Add.

1. Select the file

2. Click on Open

3. Click on Add

Repeat the same procedure for Key file field. Then, after clicking on
Browse, select clientBlm.key.der in the relative folder. Then click on
Add.

1. Select the file

2. Click on Open

165 (192)
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3. Click on Add

Once both the Certificate file and Key file are upload, specify the
Domain/User (in the following example, ClientBLM1). Then, click on OK.

1. Specify the Domain/User
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Finally, store the data inserted by clicking on Store key (refer to the
screen below):

Click on Store
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At the end of data entry, store the data
inserted by clicking on Store key

Data rate Select the data rate. A slower value may help when the communication is not
high-performance.

Power mode | The Sleep mode is recommended for lower power consumption.

Roaming Select the threshold under which the Delta Wrench will search for a new access

threshold point to connect through.

Multi Once the regulatory domain has been chosen between 2.4 and/or 5 GHz, click on

channels Channels to view/change the channels selected by default (see figure below).

@ 5 GHz frequency band not available in the European Union.
The available channels depend from the
regulatory domain selected. Select the
channel(s) and click on OK to confirm.
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13 WORKING WITH OPEN PROTOCOL

@ NOTE: Delta Wrench minimum firmware version: 2.3a

Delta Wrench

Delta QC Remote PC

(Vg

Access Point f

The Open Protocol allows a remote device to interface with the Delta Wrench by means of custom-
made applications.

In this scenario, the Delta Wrench is connected with a remote PC via WLAN, through the Open
Protocol.

The following MIDs (Message Identification) are compatible:

MID Description Revision ranges
1 Communication start 0+5
2 Communication start acknowledge 0+5
3 Communication stop 0+1
4 Command error 0+1
5 Command accepted 0+1
10 Pset ID upload request 0+2
11 Pset ID upload reply 0+2
12 Pset data upload request 0+2
13 Pset data upload reply 0+2
14 Pset selected subscribe 0+2
15 Pset selected 0+2
16 Pset selected acknowledge 0+1
17 Pset selected unsubscribe 0+1
18 Select Pset 0+1
19 Set Pset batch size 0+1
20 Reset Pset batch counter 0+1

40 Tool data upload request 0+5
41 Tool data upload reply 0+5
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MID Description Revision ranges
42 Disable tool 0+1
43 Enable tool 0+1
60 Last tightening result data subscribe 0+7
61 Last tightening result data 0+7
62 Last tightening result data acknowledge 0+7
63 Last tightening result data unsubscribe 0+7
64 Old tightening result upload request 0+6
65 Old tightening result upload reply 0+6
70 Alarm subscribe 0+2
71 Alarm 0+2
72 Alarm acknowledge 0+2
73 Alarm unsubscribe 0+2
74 Alarm acknowledged on controller 0+2
75 Alarm acknowledged on controller acknowledge 0+1
76 Alarm status 0+1
77 Alarm status acknowledge 0+2
78 Acknowledge alarm remotely on controller 0+2
80 Read time upload request 0+1
81 Read time upload reply 0+1
82 Set time 0+1
7408 * Last tightening curve data subscribe 0+1
7409 * Last tightening curve data unsubscribe 0+1
7410 * Last tightening curve data 0+1
7411 * Last tightening curve data acknowledge 0+1
7420 * Information data subscribe 0+1
7421 * Information data change event 0+1
7422 * Information data change acknowledge 0+1
7423 * Information data change unsubscribe 0+1
7424 * Information data request 0+1
7425 * Information data reply 0+1
7500 * Last trace data subscribe 0+1
7501 * Last trace data acknowledge 0+1
7502 * Last trace data acknowledge 0+1
7503 * Last trace data unsubscribe 0+1
9999 Keep alive message 0+1

* For further details about the marked MIDs, refer to the “Desoutter Open Protocol Manual”
(Part number 6159275850).
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The supported alarms (with the relative codes) are as follows:
ALARM
CODE SUPPORTED ALARM DESCRIPTION
1 OP_GYRO_REQUIRED_ This alarm alerts the user if an angle control strategy is
ERR performed with the “Delta Wrench ONLY Torque model”.
2 OP_CELL_CALIBRATION_ This alarm alerts the user if the transducer has not
ERR performed the torque calibration.

OP_CELL_ZERO_ERR

This alarm alerts the user if a zero torque error is verified.

OP_GYRO_CALIBRATION
“ERR

This alarm alerts the user if the gyro is not calibrated.

5 OP_GYRO_ZERO ERR This alarm alerts the user if a zero gyro error is verified.
6 OP_CELL_AND_GYRO_ This alarm alerts the user if both the torque and the gyro
CALIB_ERR of the transducer are not calibrated.
7 OP_CELL_AND_GYRO _ This alarm alerts the user if both a zero torque error and a
ZERO_ERR zero gyro error is verified.
8 OP_TORQUE_OVERLOAD This alarm alerts the user if, during tightening, a torque
_ERR higher than the overload torque is applied.
9 OP_GYRO_OVERSPEED _ This alarm alerts the user if the tightening is too quick,
ERR exceeding the maximum angle speed.

10 OP_REHIT_ERR This alarm alerts the user if the screw is already tightened
during tightening (it is available ONLY IF the “Check RE-
HIT” option is flagged into Pset parameter of Production
control strategies — for further details refer to the
paragraph “Pset - Options”).

11 OP_CHANGE_SCREW _ This alarm alerts the user if, during tightening, a torque

ERR higher than the change screw (set into the Torque
parameter — for further details refer to the paragraph
“Torque parameters”) is applied.

12 OP_MINLOAD_ERR This alarm alerts the user if, during tightening, the cycle
start is lower than the minimum load transducer.

13 OP_CAPACITY_ERR This alarm alerts the user if, during tightening, the change
screw is higher than the transducer capacity.

14 OP_MEMORY_ERR This alarm alerts the user if an access error into the
memory of the Delta Wrench is verified.

15 OP_BATTERY_LOW_ERR This alarm alerts the user if battery level is lower than
15%.

16 OP_TAG_REQUIRED_ERR This alarm alerts the user if tag required option (for further
details about this option, refer to the paragraph “Tag
required”) is enabled and the Pset is started without the
relative tag inserted into the Delta Wrench.

17 OP_WRENCH_LOCK_ERR This alarm alerts the user if the Delta Wrench is locked
(for further details about this error, refer to the paragraph
“WLAN/Open Protocol: number of results before wrench
lock”).
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The WLAN module must be properly configured.

Connect the Delta Wrench by means of the USB cable to the PC where DeltaQC software is installed.

Start the DeltaQC software; then click on the “Connect” icon.

After clicking on “Controller” icon, select “Open Protocol settings” item in the combo box shown (refer

to the picture below):

In the Connection Info page, enable the Status by clicking on the relative key (refer to the screen
below); if the Status is not enabled, the Delta Wrench cannot work with Open Protocol even if the

WLAN module is properly configured.

21713310 [07:59:37 Jan 10 2014]
3z2nao

0012F321AD015

Radio Information

At the end of data entry,
store the data inserted

by clicking on Store key
=
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In the Parameters page, insert the network parameters in order to establish the connection between
the Delta Wrench and the Open Protocol:

- Intemet protocol (TCP/IF)

At the end of data entry,
store the data inserted
by clicking on Store key

SSID Enter the SSID name of the own wireless network.
WLAN mode Access Point is selected.
Host name Specify the name of the Delta Wrench; if there are more than one Delta

Wrench the names must be different.

Port number Specify the port number of the Delta Wrench that the remote device must use
to link with.

Internet protocol | Select Enabled DHCP if the network works with the DHCP protocol: the
(TCP/IP) Internet protocol configuration is set automatically.

On the other hand, it is possible to set manually the Internet Protocol
configuration by disabling the DHCP.
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Select the Security page to set the Open Protocol radio module security type (Base settings) and to

change the Advanced settings:

PSK Key

Security type

Select the same security type as the own wireless network.
According to the option chosen, set the key/user name/password in the
fields enabled below.

For the options EAP-TLS WEP128, EAP-TLS TKIP and EAP-TLS AES
the procedure is as explained below.

For instance, by clicking on EAP-TLS WEP128 the following screen is
shown:

Upload both the Certificate file and Key file in the respective fields
enabled above.

11/2019
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For example, for Certificate file field, once clicking on Browse, select

clientBlm.cert.der in the relative folder. Then click on Add.

1. Select the file

2. Click on Open

3. Click on Add

Repeat the same procedure for Key file field. Then, after clicking on
Browse, select clientBlm.key.der in the relative folder. Then click on

Add.

1. Select the file

2. Click on Open
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3. Click on Add

Once both the Certificate file and Key file are upload, specify the
Domain/User (in the following example, ClientBLM1). Then, click on OK.

1. Specify the Domain/User
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Finally, store the data inserted by clicking on Store key (refer to the
screen below):

Click on Store
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At the end of data entry,
store the data inserted
by clicking on Store key

Data rate

Select the data rate. A slower value may help when the communication
is not high-performance.

Power mode

The Sleep mode is recommended for lower power consumption.

Roaming threshold

Select the threshold under which the Delta Wrench will search for a new
access point to connect through.

Multi channels

Once the regulatory domain has been chosen (2.4 and/or 5 GHz), click
on Channels to view/change the channels selected by default:

@ 5 GHz frequency band not available in the European Union.

The available channels depend from the regulatory domain selected.
Select the channel(s) and click on OK to confirm.
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14  MAINTENANCE

14.1 Yearly Calibration

The Delta Wrench needs to be recalibrated once a year. Contact the customer center for calibration.

14.2 Cleaning

Keep the Delta Wrench clean.

It is very important to keep clean from any object the area between the Delta Wrench body and
transducer shown in the following figure. If not, the transducer may not operate properly, and thus the
torque reading may be altered.

Keep clean
this area

After use, remove any curves of oil, grease and dust from the Delta Wrench, especially from the
display, the keyboard, and the connectors.
Avoid using harsh detergents to clean the Delta Wrench.

14.3 Battery Pack Maintenance

Keep batteries in a good working order.

Avoid fully discharging the battery. During normal use, recharge the battery when it is low.

For long term storage (as in the case of spare batteries), cells should be kept within a range of a 30%
* 15% charge. Follow these important rules:

. Store the battery in a dry place not exceeding 30° C
. Recharge the battery for one hour every six months

After long-term storage, fully recharge the battery before use.
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15

Below is a quick Troubleshooting Guide for the Delta Wrench.

TROUBLESHOOTING GUIDE

If a problem is shown, before taking any action (replacing parts or contacting customer support), be
sure to check that the Delta Wrench is being used properly; improper operation can cause defeats
even if the system is in good working order.
In case of issues, the log file can provide information about the problem (refer to the paragraph “Delta
Wrench LOG Viewer” for further details).

Symptom

Possible cause

Solution

Cannot enter the test menu

Transducer not connected | -

Contact Desoutter Service Personnel

Cannot connect the DeltaQC
to the Delta Wrench

Cable disconnected and | -
Delta Wrench not found

Before clicking on the Connect icon,
ensure that the USB is selected.
Click on “Scan” on the DeltaQC to
search the Delta Wrench connected

“Min Load Error” is shown
on the Delta Wrench display
when starting a test

Pset data not matching the | -
Delta Wrench data

Check the Pset data; all the
parameters must be greater than the
minimum load

“Capacity error” is shown on
the Delta Wrench display
when starting a test

Pset data not matching the | -
Delta Wrench data

Check the Pset data; all the
parameters must be lower than the
Delta Wrench capacity

“Overload error”is shown on
the Delta Wrench display

The Delta Wrench has | -
been overloaded over the
maximum value

The message is shown each time the
Delta Wrench is switched on: to reset
the overload condition, the Delta
Wrench must be recalibrated

“Error Zeroing Torque” is
shown on the Delta Wrench
display at the power on

Delta Wrench powered on | -
with a load applied

Switch off the Delta Wrench; then
switch on the Delta Wrench again,
without applying any torque

“Error Zeroing Gyro” is
shown on the Delta Wrench
display at the power on

Delta Wrench has been | -
moved during the power
on phase

Switch off the Delta Wrench; then
switch on the Delta Wrench again,
leaving it in a fixed position during
the power on phase
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15.1 Delta Wrench Diagnostic

The diagnostic menu makes a check of the Delta Wrench hardware.

Select Diagnostic from the Settings menu to start the diagnostic procedure:

Date = European 2
Insert Date-Time H

14:42 Settings
Demo Mode
Psets

Demo Mode unit = Nm

Diagnostic

startp

The diagnostic procedure leads the user to examine the hardware of the Delta Wrench.
The diagnostic procedure is interactive: simply follow the instructions given on the Delta Wrench

display to complete the diagnostic. In case a test gives a Not OK result during the test, it means that

the related component needs to be repaired or replaced.

NOTE: If the test on some buttons of the Delta Wrench keyboard gives Not OK result, all the

following tests requiring the operator to use that button to confirm the test result will not be
performed, and will be marked as N.A. (Not Applicable).

The last ten diagnostic reports are in the Delta Wrench memory. It is possible to retrieve each

diagnostic report with the DeltaQC software.
Connect the Delta Wrench to the DeltaQC and select the Controller — Diagnostic menu:

File View Transfer Real Time Options Service About
Holoofals i 20 T
* Configuration -
) _ Il (A== [E3
o n« Information
N Transducer = M
n emory
¥ Diagnostic
v Route B WLAN settings
- - n Open Protocol settings
| Tightening | — BN nch T/DeltaWWrench TA]
Parameter set 2-t +a [DeltaWrench T/DeltaWrench TA]
- 3 - tor time 30 ab [DeltaWrench T/Deltawrench TA]
| L e | 4 -res tor angl auto [DeltaWrench T/DeltaWrench TA]
’3 Tool 5-res tor-ang [DeltaWrench T/DeltaWrench TA]
6 -res peak-tor [DeltaWrench T/DeltaWrench TA]
% Scan 7-tt0,5ab [Deltawrench T/DeltaWrench TA]
| Management
E‘E Copy
E Paste
O Delete
Select
Connection status g~ |0
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The following screen appears:

= m Diagnostic [ TOT = 10]
@ Diagnostic: 1
Diagnostic: 2 (LAST)
Diagnostic: 3
Diagnostic: 4
Diagnostic: 5

I Diagnostic: 8
Diagnostic: 9

Diagnestic: 10

Select a report

DELTA-WRENCH [ DeltaWrench TA ] Diagnostic Report

AR NS PR

100% v Find | Next

 Desondle | B

| Diagnostic Reportj
—

Senal number: 44444444444

Firmware Version: 2.6a

Date: 3/17/2017

Time: 5:18:18 PM

Main memory:
Calibration memory:
Backup memory:
RealTime clock:
Keyboard:

Battery:

Sound:

Serial port:

Led:

Ethernet:
Transducer torque:
Transducer angle:
Tag:

Radio Module (WLAN):

Vibration:

oK
oK
NA
OK
0K
OK
NA
NA
OK
N.A
OK
OK
NOK
OK
OK

Close

NOTE: In case of Delta Wrench models with Buzzer, the diagnostic item “Sound” is marked
@ as OK/NOK (depending on the related test result) while the diagnostic item “Vibration” is
marked as N.A. (Not Applicable).
In case of Delta Wrench models with Vibration (TORQUE/ANGLE MODELS WITH VIBRO
and TORQUE/ANGLE MODELS WITH VIBRO AND WLAN RADIO MODULE), the diagnostic
item “Vibration” is marked as OK/NOK (depending on the related test result) while the
diagnostic item “Sound” is marked as N.A. (Not Applicable) (see the diagnostic report above).

Each report is marked (in the left column) either in green (if all of the tests are OK or not applicable) or

in red (if at least one test gives a Not OK (NOK) result).

The last report is marked as LAST.

The toolbar in the upper area of the Diagnostic Report provides functions to print the report or export

it to Excel or PDF file.
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16 APPENDIX A — CALCULATING CORRECTION
COEFFICIENTS FOR EXTENSIONS

When the joint design or space limitations preclude use of standard sockets / tools, it may be
necessary to use special extension spanners to fit the application.

In these cases, the Delta Wrench measure must be adequately compensated because the factory
calibration is made for the standard arm (L) and the extension arm (E) increases the measured
torque. The angle measure is also affected by the extensions, due to its specific torsion when the
torque is applied.

16.1 Torque Correction Coefficient

A
A 4
A

L+E

A4

A

T = applied torque

D = displayed torque

L = standard arm (from mid point of the hanlde to the
center point of end fitting tool)

E = extension arm

L+E = total arm

. . . Dx(L+E .
From the relation between the displayed and applied torque T =L+), the torque correction

coefficient is given by the following formula:

L+E

Torque correction coefficient =
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16.2 Angle Correction Coefficient

When an extension is used, the angle correction coefficient allows linear compensation of extension
torsion due to the torque applied. The value is expressed in degrees at the Delta Wrench capacity.

To calculate the proper angle correction coefficient, the torque coefficient of the extension must be
already calculated (as described above) and specified in the Pset used for calculating the angle
correction coefficient.

Thus, follow the procedure below:

1. Create a Pset with the following parameters:
- Control strategy: Torque & Angle
- Torque correction coefficient: 1
- Target torque: 80% of the Delta Wrench capacity
- Cycle start and Angle threshold: 10% of Delta Wrench capacity
- Minimum angle: 0
- Target angle: 15
- Maximum angle: 30
- Check RE-HIT: Disabled

For instance, it could be a proper Pset for a Delta Wrench with 30 Nm capacity:

|| Assembly Line / Pset /7 - Pset Test [DeltaWrench T/DeltaWrench TA] ‘

orameters | Optons|

MName Pset Test

Control strategy Production: Torque & Angle -

Change screw at
30

Max torque

Target torque

Min torque

Angle threshold

Cyde start

v,
/

Min angle Max angle
0 30]
Torgue correction coeffident 1
Angle correction coeffident 0 Deg

Ui of measrement. (M)
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2. Execute the Pset:

14:42

Demo Mode
Settings

Psets

A
pNm: Target=24.0
pNm: Min=20.0
»Nm: Max=c28.0
»Torqg:8%Ang-
PBatch=0/2

3. Apply the target torque specified in the Pset, operating the Delta Wrench on a vise (or on static

transducer):

to the vise is higher than the torque shown on the display. The vise must support at least the

T WARNING: Since for this test the Torque Correction Coefficient is set to 1, the torque applied

maximum torque of the Pset multiplied by the Torque Correction Coefficient calculated above.

4. The angle displayed is the bending of the extension applied to the torque shown on the display.
Therefore, the Angle Correction Coefficient is equal to the following formula:

Delta Wrench Capacity

Angle Correction Coefficient = X Angle measured

Torque measured — Angle threshold

The Delta Wrench Capacity is the Max torque shown in the DeltaQC transducer information:

| Assembly Line

| || Assembly Line / Connected transducer

=[] owrA vision [uss: comg]

[ rformaton Repers

Eﬁ Transducers

Connected transducer Serial number |prohotvpe4
Type [owTan
Nominal torgue |3(J.00 (M)
Min torgue 0.34 (Nm)

Max torque '
M Max torque 34.93 (Nm)

Overload torque 41,92 (Nm)
Sensitivity [0.800 (mvp)
Angular resolution | 0.009 (Deg)
Sensitivity torgue [ 1667.00 (um)

In the example of the figure above, the Angle Correction Coefficient is: (34.93/ (24.3 - 3)) x 2.6 = 4.26.

NOTE: After storing the Angle Correction Coefficient, in order to verify the correct
operation of the angle coefficient, it is NOT possible to use the demo mode, since the
demo mode does not consider the correction coefficients. Therefore, for a verification
test, a Pset must be used.
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16.3 Correction Formulas

During the tightening, the torque and angle measured by the transducers are corrected to obtain the
real torque and angle values that are displayed on the Delta Wrench and used in the tightening

curves and results.
The correction formulas are as follows:

Torque displayed = Torque measured x Torque Correction Coefficient

Angle Angle Correction Torque displayed — Angle Threshold

Angle displayed = d- Coeffici
measure oefficient Delta Wrench Capacity — Torque Correction Coefficient
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17 APPENDIX B — DELTA WRENCH FACTORY
SETTINGS

The following table details the Delta Wrench factory configuration:

General

Change screw check

Wrench power off [ minutes ]
Display switch off [ minutes |

WLAN/Open Protocol:
number of results
before wrench lock

GENERAL
Name —> This field is left blank as factory settings
Date and time —>  Current date and time
Language —  English
SETTINGS
Result confirmation option —>  Never
Curves confirmation option —> Never

187 (192) B 11/2019
esondlor




Desontlon | B

Part Number
Issue
Date
Page

6159937790
17

11/2019

188 /192

Batches increment condition
Batches running mode
Gyroscope overspeed
Source type

Tag required

Tag identifier

Change screw check
Wrench power off [minutes]

Display switch off [minutes]

WLAN/Open Protocol: number
of results before wrench lock

R

OK

Reset mode
Enable
Keyboard

Disable

It depends on the end fitting tool RFID TAG

Enable

5

5

500

11/2019
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18 ABBREVIATIONS
Abbreviation Description Abbreviation Description
A Ampere Max Maximum
AC Alternating current Min Minimum
Avg Average ms millisecond
ccw Counterclockwise n Numbers (of values)
Cw Clockwise N.A. Not Applicable
dBm Decibel referred to milliwatt Nm Newton meter
DC Direct current Nr. Number
DRT Digital rotary transducer OK Approved (test)
DST Digital static transducer NOK Not approved (test)
EMC Electromagnetic Compatibility PC Personal Computer
EMI Electromagnetic Interference Std Standard deviation
ESC Exit SW Software
FSD Full scale deflection uUsB Universal Serial Bus
ID Identification \Y Volt
IP Internet Protocol VIN Vehicle Identification Number
LED Light-Emitting Diode WEEE \é\ﬁ:)em'ze'ﬁtcmca' and Electronic

© Copyright 2017, Desoutter

All rights reserved. Any unauthorized use or copying of the contents or part thereof is prohibited. This
applies in particular to trademarks, model denominations, part numbers and drawings. Use only
authorized parts. Any damage or malfunction caused by the use of unauthorized parts is not covered
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ESPARNOL (SPANISH) (1) DECLARACION DE CONFORMIDAD CE - (2) Nosotros DESOUTTER - (3) Archivo técnico disponible en - (4)
declaramos que el producto: - (5) tipo de maquina: - (6) Origen del producto - (7) es conforme a los requisitos de la Directiva del Consejo
sobre la aproximacion de las leyes de los Estados Miembros con relacion - (8) a la “maquinaria” 2006/42/CE (17/05/06) - (9) a la
“compatibilidad electromecanica” 2004/108/CE (15/12/04) - (10) a la "baja tension" 2006/95/CE (12/12/06) - (11) normas armonizadas
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PORTUGUES (PORTUGUESE) (1) DECLARACAO DE CONFORMIDADE CE - (2) N6s DESOUTTER - (3) Ficheiro técnico disponivel na -
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Consiglio, sulle legislazioni degli Stati membri relative: - (8) alle “restrizioni dell’'uso di sostanze pericolose (ROHS)” 2011/65/CE
(21/07/11) - (9) alla “compatibilita elettromagnetica” 2004/108/CE (15/12/04) - (10) alle “apparecchiature radio e terminali
telecomunicazioni (R&TTE)” 1999/05/CE (09/03/99) - (11) norma(e) armonizzata(e) applicabile(i): - (12) NOME e FUNZIONE del
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aproximaci prava ¢lenskych statd EU, a to v téchto oblastech: — (8) ,pfistroje” 2006/42/EC (17/05/06) — (9) ,Elektromagneticka
kompatibilita“ 2004/108/EC (15/12/04) — (10) ,Nizké napéti“ 2006/95/EC (12/12/06) — (11) relevantni harmonizované normy: — (12)
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LIETUVISKAI (LITHUANIAN) (1) EB ATITIKTIES DEKLARACIJA - (2) Mes: DESOUTTER - (3) Techninius duomenis galite - (4)
pareiSkiame, kad gaminys(-iai): - (5) masinos tipas(-ai): - (6) Produkto kilmé - (7) atitinka Europos Tarybos Direktyvy reikalavimus dél
valstybiy nariy jstatymy, susijusiy: - (8) su ,masSinomis" 2006/42/EB (17/05/06) - (9) su ,Elektromagnetiniu suderinamumu"
2004/108/EB (15/12/04) - (10) su ,Zema jtampa" 2006/95/EB (12/12/06), suderinimo - (11) taikomi harmonizuoti standartai: - (12)
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SLOVENSCINA (SLOVENIAN) (1) IZJAVA ES O SKLADNOSTI - (2) Mi: DESOUTTER - (3) Tehniéna kartoteka je na voljo - (4) izjavljamo,
da je izdelek (oziroma izdelki): - (5) vrsta stroja (oziroma vrste): - (6) lzvor izdelka - (7) v skladu z zahtevami direktiv Sveta Evrope o
priblizevanju zakonodaje drzav ¢lanic glede: - (8) "strojev" 2006/42/ES (17/05/06) - (9) “Elektromagnetne zdruzljivosti” 2004/108/ES
(15/12/04) - (10) “Nizke napetosti” 2006/95/ES (12/12/06) - (11) veljavnih harmoniziranih standardov: - (12) Ime in funkcija izdajatelja -
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(9) “Zgodnosci elektromagnetycznej” 2004/108/UE (15/12/04) - (10) “niskich napieé” 2006/95/UE (12/12/06) - (11) stosowanych norm,
wzajemnie zgodnych: - (12) Nazwisko i stanowisko wydajacego deklaracje: - (13) Data:

SLOVENSKY (SLOVAK) (1) DEKLARACIA ER O SUHLASE - (2) My: DESOUTTER - (3) Technicky stbor k dispozicii z - (4)
prehlasujeme, Ze vyrobok (y): - (5) strojovy typ(y): - (6) Pévod produktu alebo vyrobku - (7) zodpoveda poziadavkom Smernic rady, tykajcich
sa aproximacie zakonov C¢lenskych statov, pre: - (8) “strojné zariadenia” 2006/42/EC (17/05/06) - (9) po “Elektromagnetickl
kompatibilitu” 2004/108/EC (15/12/04) - (10) po “Nizke napéatie” 2006/95/EC (12/12/06) - (11) zodpovedajuce harmoniza¢né normy: -
(12) Meno a funkcia vystavovatela dokladu: - (13) Datum:

LATVISKI (LATVIAN) (1) EK ATBILSTIBAS DEKLARACIJA - (2) Més, kompanija DESOUTTER - (3) Tehniskais fails pieejams ES - (4)
deklaréjam, ka Sis (-ie) izstradajums (-i): - (5) ierices tips (-i): - (6) Izstradajuma izcelsme - (7) atbilst Padomes Direktivu prasibam par
dalibvalstu likumu pieméroSanu, kas attiecas uz: - (8) “mehanismiem” 2006/42/EK (17/05/06) - (9) “elektromagnétisko savietojamibu”
2004/108/EK (15/12/04) - (10) “zemspriegumu” 2006/95/EK (12/12/06) - (11) speka esoSajam (-iem) saskaHotajam (-iem) standartam (-
iem): - (12) Pieteicgja vards un amats: - (13) Datums:

fA3Z (CHINESE) (1) EC —B4$788 - (2) Ffi] : DESOUTTER - (3) HARSEER T UUAMEVREREE, - (4) FRIBEFR: - (5) Y8838 - (6)
FREH - (7) FELSRENLESW RE FIEXREK: - (8) “HlMl” 2006/42/EC (17/05/06) - (9) “HBEEIEZRME" 2004/108/EC (15/12/04) -
(10) “{EEBIE" 2006/95/EC (12/12/06) - (11) IEFMMEIRAE: - (12) AITEBRFRAMEA: - (13) BHE:

PYCCKWUM (RUSSIAN) (1) OEKIAPALNSA COOTBETCTBUA - (2) Mbi: DESOUTTER - (3) TexHuueckuin haiin MOXHO - (4) 35BMsieM, 4To
npoaykuusi: - (5) Tn obopynosaHus: - (6) MNpoucxoxaeHne npodykTa - (7) COOTBETCTBYET TPEOOBaHUAM AUPEKTUBLI EBPOMNENCKOro CoBeTa
OTHOCUTENbHO 3aKOHOAATENbCTB CTpaH-yyacTHuy no: - (8) “MawuHHoMy o6GopyaoBaHut” 2006/42/EC (17/05/06) - (9) no
“OnekTpomarHuTHon cosBmectumocTn” 2004/108/EC (15/12/04) - (10) no “Huskomy HanpspkeHuto” 2006/95/EC (12/12/06) - (11)
NpYMEHsIEMbIE COrnacoBaHHbIe HOPMbI: - (12) Pamunus n JomKHOCTb cocTasuTens: - (13) Aarta:
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