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INTRODUCTION Section

Introduction
An overview of the WA2

The Weld Analyser WA2 is an RISC based instrument designed for the
comprehensive real-time analysis of resistance welds. It is a compact hand-
held battery operated unit that is an ideal tool for welding, maintenance
and quality control personnel.

The WA?2 is capable of measuring AC and MF DC welding current, the number of
pulses in the weld and the duration of each weld. The information is displayed on a
backlit FSTN LC display and may be stored in non-volatile EEPROM. The WA2 may
also be connected to a computer to extend its storage capabilities.

Every WA2 is supplied with a traceable calibration certificate.
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INTRODUCTION

Key features

e Portable, hand-held compact unit

e 128 x 64 LC display with yellow/green backlight and antiglare coating
e Tactile keypad

e Powered by three rechargeable AA batteries

e Automatic power-down after 10 minutes of inactivity

e Menu driven commands

e USB port (data exchange only)

e Measures RMS AC and DC weldingcurrent

e Selectable ranges of 60, 120, 180, 240 and 300kA

e High and low currentindicators

e Measures welding time in % cycles up to 9999 cycles (AC) or 10 ms intervals
up to 199.9 seconds(DC)

e Captures up to 300 % cycles (AC) or 3 seconds (DC)
e Measures conduction angle for each % cycle (AC)

e Over- and under-range indicators

e Weldindicator

e  Multi-pulse weld indicator
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INTRODUCTION

Specifications

dimensions

85w x 30d x 170h mm

weight

500 g including batteries

operating temperature

09 to 452 C ambient

power source

three rechargeable NiMH AA batteries

battery life 6 hours minimum, 2000mAh @ 252 C
display 128 x 64 pixels FSTN transflective
keypad embossed disc tactile switches

weld current

2 to 300 kA, accuracy + 2 % of full scale

weld time

0.5 t0 9999 cycles (AC) or 0.01 to 199.9
seconds (DC)

capture time

300 % cycles (AC) or 3 seconds (DC) with
programmable end-of-capture

conduction angle

02 to 1802 + 42 (AC)

pulse count

1to99
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INSTALLATION Section

Installation

Connecting the WA2

The rechargeable batteries supplied with the WA2 may be in a discharged
state. It is recommended that the batteries are fully recharged before using
the WA2.

Caution: use only NiMIH batteries rated at 1.2 V. Alkaline batteries rated at 1.5 V
must not beused.

Charging the batteries

Warning: do not connect or disconnect the charger while it is switched on.

Note: the USB connection cannot be used to recharge the batteries.

Use only the supplied charger. Other chargers must not be used.

e Ensure that the correct mains adaptor is fitted for your territory. Consult the
documentation supplied with the charger.

e Ensure that the 2.5 mm jack plug adaptor is fitted and connected correctly —
positive + terminal to positive +terminal.

e Switch off the WA2.

e Ensure the charger is switched off. Connect it to the WA2 and switch the
charger on. The red Power LED indicates that the charger is ready for use.
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INSTALLATION

o |f the WA2 batteries are new or have only been used a few times, use the
charger's discharge mode before charging. Consult the charger’s
documentation.

e [f the batteries are older or have been conditioned by the charger’s discharge
cycle, the charger will fast charge the batteries and then revert to a trickle charge;
this may take several hours depending on the condition of the batteries.

e The green Ready indicates that the batteries are fully charged. The indicator will
flash after two minutes and the charger will revert to trickle charge. At this stage,
charging is complete.

e Switch off the charger and disconnect it from the WA2. The WA2 is now ready to
use.

Current sensors
The WA2 is supplied with a 6” (150 mm) diameter tube- {/
toroid current sensor as standard: . /

OTHER OPTIONS
Part Number Description Picture
90-90-76-04 90mm D TUBE TOROID ASSY O

&

90-90-76-02 150mm D TUBE TOROID

90-90-76-03 280mm D TUBE TOROID

©
O

90-90-02-13 TOR'D EXT CAB WA/1 10M

90-90-62 WA/1 TOROID ATTENUATOR .
@]
LN
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INSTALLATION

Connect the WA2 as shown below:

:

computer (optional)

sensor

Note that the joint in the
current sensor can result
in reduced accuracy and
the sensor should be
orientated as shown.

oscilloscope (optional)
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INSTALLATION

Connectors

Current sensor
Connect the calibrated current sensor to the WA2.

USB port
Connect to a computer USB 2.0 port using a USB A
to USB mini B cable if required.

The USB device is provided by Future Technology Devices International Ltd. and
Windows drivers are included on the WA2 companion CD. Updated drivers and
drivers for Mac OS and Linux can be found on the FTDI website:
http://www.ftdichip.com/Drivers/VCP.htm. Check for updated drivers and install
the driver for your system by following the appropriate installation guide:
http://www.ftdichip.com/Support/Documents/InstallGuides.htm

Integrator output
Connect an oscilloscope or other recording
instrument if required.

The signal corresponds to the integrated output
from the current sensor, maximum amplitude +/-
15 V.

Caution: the integrator output should only be connected to high impedance
recording instruments.
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CONTROLS section

Controls

Operating the WA2

The WA?2 is controlled via a tactile keypad in conjunction with a graphical LC
display.

Keypad
The function of the keys is described below:

Function

K
Y Data display Detail display Setup display File display

power on/off

backlight on/off

previous/next scroll
pulse up/down

Go to
start/end
n/a when decrease/increase value
used with

scroll

keys

previous/next parameter

| AP
G O

go to next display/confirm
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CONTROLS

Display
The keypad allows navigation through the features of the WA2 via a number of
different displays as described below:

Data display
This is the default display and shows a summary of the most recent weld. The diagram
shows an example for an AC weld:

: : 1]
rnﬁtﬁllinttﬁﬂ-.liﬂttUF'.I;Fﬂt.H conduction angle of last weld
weld current in kA

. ‘b 183°
pulse count and pulse ™ kA

number if appropriate

ﬂﬂE weld time in cycles
i 100.

For DC welds, the weld time is shown in ms and cycles. The conduction angle is not
applicable to DC welds.

Note: DC weld currents less than 4.0kA may lead to inaccuracies in the
measured weld time.

The & and ¥ keys may be used to select the previous or next pulse in the weld (if
applicable). The pulse count is incremented if there is an interruption in the current of 1
cycle (AC) or 10 ms (DC); an interruption in the current of more than 200 ms is
interpreted as the end-of-weld.

Detail display

The Detail Display is accessible by pressing[%]from the Data Display. The Detail Display
shows the detailed results of the most recent weld. The diagram below shows an
example for an ACweld:

DatafDatail{Gatup (Filal 28 current for every 1 cycle
pulse number (in weld) = + indicates highest %2 cycle
| =1 - indicates lowest ¥ cycle
“1 1+] 2.794 1481 |
e romber oy | L 1-| Siag| 97
cycle number (in pulse
11 % t 1 g . g? % S% conduction angle foreach
i o 3 + 4 . 5 = Y2 cycle

For DC welds, the % cycles are replaced with the cumulative weld time in ms. The
conduction angle is not applicable to DC welds. The & and ¥ keys may be usedto

9
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CONTROLS

scroll through the readings. Press & and +4 to go to the start of the list; press ¥ and
B to go to the end of the list.

Setup display

The Setup Display is accessible by pressing from the Detail Display. The Setup
Display allows the WA2 to be configured for specific applications. The diagram below
shows the typical settings for a 50 Hz AC application.

AC welding DatalDatailfsetuplFila) 125

Mode AC =
Frequence S8 Hz
cycles excluded from Dl:_thrEEhl:lllj o] R
the RMS calculation Frint aff

Blankina 2 cucles current range
w kA —

The Mode parameter determines the type of welding current to be measured, AC or DC.

line frequency

printing off/all/summary

The Frequency parameter relates to the mains supply frequency. If DC mode is selected,
the Frequency parameter is used to calculate the equivalent weld time in cycles for the
Data Display.

The DC threshold determines the % of the maximum weld current that is included in the
current and duration calculations; it is not applicable in AC mode.

P —— Max.current

|. The shaded sections
| of the weld are not
included in the dc

weld curent

] | current and duration
! | | '\‘ calculations

| weld time I

The Print parameter determines the output from the USB port at the end of each weld.
If printing is off, there is no output; if printing is set to all, the WA2 outputs the results of
every % cycle (AC) or 10 ms (DC) reading; if printing is set to summary, the WA2 outputs
the average current and duration for the weld.

The Blanking parameter is used to mask transient conditions at the start of the weld.

10
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CONTROLS

The Range parameter is used to determine the maximum current that can be measured.
This parameter should match the setting on the optional attenuator module or set to 60
kA if no attenuator module is used.

The Auto shutdown parameter (not shown) is used to enable or disable the automatic
shutdown feature. If this parameter is set to on, the WA2 will shut down after 10 minutes
of inactivity to conserve battery power. If this parameter is set to off, the WA2 will not
automatically shut down.

The Stop parameter (not shown) can be used to capture a specific section of a long weld.
The WA2 will capture 300 cycles (AC) or 3 seconds (DC) of welding prior to the Stop
parameter.

If DC mode is selected, the Blanking and Stop parameters are programmed in ms.

11
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File display

The File Display is accessible by pressing from the Setup Display. The File Display
allows welds to be stored and retrieved for analysis at a later date.

available memory

E Empty r[l;t;if[lgt;ﬂil'ﬁttup;rFﬂtll B8] action cancel / save /

F Full load / erase / print

IF
Hction load ©
O @1

file ID .
0 to 99 or all Fress Lo conflrm

The display shows the memory that is available for storing welds; the value will change
according to the quantity and duration of welds that are stored.

The Action parameter determines if the weld will be saved, loaded from memory,
erased from memory or printed.

The ID is a numeric identifier that is used to access the stored weld.

Select an action and an ID (if applicable), then press to confirm the action. The
WA2 will perform the action and then revert to the DataDisplay.

12
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MEASURINGWELDS

Section

Measuring welds

Using the WA2

When the WA2 is charged and installed as described in Section 2, it is
ready to measure the parameters of every weld.

e Connect the WA2 sensor to the welding machine and ensure the sensor is
connected securely to the WA2.

e Switch on the WA2 by pressing the button; wait for the Data Display to
appear.

e Use the (%1 button to access the Setup Display and check that the values
correspond to the application. Select the Print format if required.

e Use the (%] button to return to the DataDisplay.
e Use the welding machine to produce a weld and check that the WA2 has read
the welding current, duration and (if appropriate) the conduction angle and

pulses. The Data Display shows a summary of theweld.

e Use the (%] button to view the results in greater detail using the Detail Display.
Use the & and ¥ to scroll through the list.

e Use the % button to access the File Display and save the results if required.
The results can be retrieved, printed or erased at alater date if required.

13
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CAPTURINGDATAWITHWATERMINAL

Section

Capturing data with WA terminal

An overview of WA Terminal
The WA Terminal utility is a Microsoft Windows compatible program that allows
you to capture the data from your WA2 in applications where long- term data
logging is required.

WA Terminal connects to your WA2 via your computer’s USB port. As your WA2 records

each weld the information is transmitted to WA Terminal where the information can be

inspected, saved or printed. The program has minimal setup requirements and virtually
unlimited storage capacity.

Key features
e  Microsoft Windows compatible
e  Minimal installation
e Minimal set-up requirements
e  Minimal performance overhead
e Virtually unlimited storage capacity
e Datais recorded in realtime

e Data can be savedautomatically

14
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CAPTURINGDATAWITHWATERMINAL

Specifications

compatibility Microsoft Windows:
8/7/Vista/XP Server
2008
minimum requirements Pentium 233-megahertz (MHz) processor

or faster (300 MHz is recommended)

At least 64 megabytes (MB) of RAM (128
MB is recommended)

At least 1.5 gigabytes (GB) of available
space on the hard disk

Keyboard and a compatible pointing
device

Video adapter and monitor with Super
VGA (800 x 600) or higher resolution

USB 2.0 port
USB A to USB mini B cable

user interface conforms to user’s display and scheme
settings

resizable main window with persistent
settings

horizontally and vertically scrollable data
display

Start/Stop recording function
Start/Stop recording indicator
Save data function

Auto-save data function

communication ports COM1 to COM8

15
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CAPTURINGDATAWITHWATERMINAL

Installing WA terminal

WA Terminal is a self-contained program and requires no installation. The program is
supplied as a single executable file named WAT.EXE and is included on the WA2
companion CD. Copy the WAT.exe file to a location on your computer and run the
program from there.

& WA Terminal

File Edit Wew Favorites Tools Help

k_).,hlc \_,.'I l.ﬁ /':] Search [i_ Folders '

Address (IC5) C:\WYA Terminal

File and Folder Tasks ES @

WAT.exe

=

v‘Go

:j Make a new folder

@ Publish this folder to the
Web

Other Places

@ Desktop

B My Documents
| Shared Documents
& My Computer

% My Network Places

16
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CAPTURINGDATAWITHWATERMINAL

Connecting your WA2

Connect your WA2 as shown below:

w

BF | Weid Analyser

USB port
Connect to a computer USB 2.0 port using a USB A to
USB mini B cable.

The USB device is provided by Future Technology Devices International Ltd. and
Windows drivers are included on the WA2 companion CD. Updated drivers and drivers
for Mac OS and Linux can be found on the FTDI website:
http://www.ftdichip.com/Drivers/VCP.htm. Check for updated drivers and install the
driver for your system by following the appropriate installation guide:
http://www.ftdichip.com/Support/Documents/InstallGuides.htm

The USB driver will allocate a COM port number to be used for the connection. The
COM port number can be determined via Windows Device Manager as follows:

17
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CAPTURINGDATAWITHWATERMINAL

Windows 8
e type: device manager, select Device Manager and then pressenter

Windows 7/Vista
e Select the Start Orb.
e Inthe Start Search box type: device manager and then press enter.

Windows Server
e Open the Administrative Tools in Control Panel.
e Within the Administrative Tools select Computer Management.

Windows XP/2000
e Right-click on My Computer and select Properties or open the Control
Panel and select the System applet.
e Inthe System Properties window select the Hardware tab.
e Inthe Hardware tab select the Device Manager button.

A typical example is shown below:

DexriceManager =Bl |
File Action View Help
S 20

+- s DVD/CD-ROM drives -
+- = Floppy disk contrellers

+- M4 Floppy disk drives

+ 25 Human Interface Devices

+-= IDE ATA/ATAPI controllers

+-@s IEEE 1394 Bus host controllers

+- =8 Imaging devices

+-E8 Jungo

+-ze Keyboards

+- 1) Mice and other pointing devices
+ L, Modems
+- @ Monitors
+ B8 Metwork adapters
2. % Ports (COM & LPT)
(;,i Bluetooth Communications Port (COM3)
“_bi Communications Port (COML)
& ECP Printer Port (LPT1)
,;,i USE Serial Port (COM4)
+ %% Processors A

m

18
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CAPTURINGDATAWITHWATERMINAL

Expand the Ports node and determine which COM port has been allocated to the USB
port (in this example the connection has been allocated to COM4). You will need to select
this COM port when you use WA Terminal.
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CAPTURINGDATAWITHWATERMINAL

Using WA Terminal

Note: The WA2’s Print parameter determines the data that is transmitted to WA
Terminal at the end of each weld. If printing is off, no data is transmitted; if
printing is set to All, the WA2 transmits the results of every % cycle (AC) or

10 ms (DC) reading; if printing is set to Summary, the WA2 transmits the
average current and duration for the weld.

The Print parameter can be accessed via the Setup screen on your Weld
Analyser.

The user interface is described below:

= WA Terminal

Communications port
Communications being used. Select the

(=) r - 1 appropriate COM port
LA SEE COML e for your computer’s
hardware.
Record

Stop | M Save... to-save@® Check this box to
automatically save the

recorded data
whenever itis updated.
BF ENTRON Weld Analyser u4.2
Weld| Pulse Cycle Curpent Conduction Use this button toSave
(kf),  wlUegrees) the recorded data to a
2 1 1+ 3.56 87
2 1 1- 3 62+ [T] text file.
2 1 2+ 3.82 8y
3 1 §+ 3:32 gz Use this button to Start
2 1 3- 2.9 an recording from your
2 1 4+ 2.98 84 Weld Analyser. Use the
2 1 4- 2.98 84 button again to Stop
2 1 5+ 2.96 84 recording.
2 1 - 2.95- &h
2 1 6+ 2.98 84
2 1 6- 2.97 84 @ Example data recorded
2 1 7+ 2.97 84 from a Weld Analyser.
2 1 7- 2.96 &
2 1 g+ 2.99 88
2 1 8- 2.99 8y 17:14:26 12.02.18 ®—— Time and date of record
(requires WA2 v4.2+)
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CAPTURINGDATAWITHWATERMINAL

Communications Port

Part COM1 w

Your WA2 should be connected to your computer via a USB port. Use this function to
select the appropriate COM port that will be used for communications. WA Terminal will
reprogram the port with the appropriate settings.

Record Start/Stop

e I m

Use this button to start recording from your WA2. The indicator will activate and WA
Terminal will start capturing data via the COM port. Use the button again to Stop
recording data.

Save

Save...

Use this button to save the recorded data to a disk file. A File Save dialog is displayed:

Destination File

Save in: | £} My Documents v| D £ -
ﬁl‘v‘ly Music

hﬂl‘*‘ly Pictures

File name: | | [ Save l
Save as type: |Te:d Documents {~bd) w | [ Cancel ]

Choose a location and a filename and the recorded data will be saved as a plain text file.

21
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CAPTURINGDATAWITHWATERMINAL

Auto-save
Auto-save

Use this function to automatically save the recorded data each time it is updated. The
data is saved to the file selected via the Save button. If no file has been selected, the
Auto-save function is disabled.

Data display

BF ENTROH Weld Analyser wh.2
Weld Pulse Cycle Current Conduction
(kA) (degrees)

2 1 1+ 3.56 87
2 1 1- 3.62+ o8
2 1 2+ 3.82 84
2 1 2- 2.96 8y
2 1 3+ 2.96 8y
2 1 3- 2.94 84
2 1 4+ 2.98 8y
2 1 - 2.08 8y
2 1 L+ 2.96 84
2 1 5- 2.95- 8y
2 1 6+ 2.908 8y
2 1 G- 2.97 84
2 1 i+ 2.97 8y
2 1 i- 2.96 8y
2 1 8+ 2.99 88
2 1 8- 2.90 8y 17:14:26 12,8214

The data display shows the data that has been recorded from your WA2. The exact
format depends on the configuration of your WA2. The time and date feature requires
WA2 v4.2+

Closing WA Terminal
The program can be closed at any time using any of the standard Windows actions.
Recorded data that has not been saved will be discarded.

Removing WA Terminal
The program can be removed from your computer by deleting the WAT.exe file. There
are no otherfiles.
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CAPTURINGDATAWITHWATERMINAL

Data persistence

Warning: editing the Registry incorrectly can cause serious system-wide
problems that may require you to re-install Windows to correct them. Changes
made to the Windows registry happen immediately, and no backup is
automatically made. Do not edit the Windows registry unless you are confident
about doingso.

The size and position of WA Terminal’s main window, together with the last used COM
port is stored in the System Registry. The registry key is

HKEY_CURRENT_USER\Software\BF ENTRON WA Terminal
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