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SMArt Sensor

Safeweld Measurement Acquisition real time
14,834,954 — Force Measurements recorded to date.
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Controlling the weld process using existing weld control technology
coupled with the use of high resolution detailed, real time force
feedback, would prevent these weld expulsions from occurring
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SMArt Sensor from SWAC enables real time force measurement resistance welding
equipment.

The sensor can be retrofitted to a non invasive location, but within the dynamic load
area of the welder.

There are no torque settings, the fixing method ensures the security of the unit
without inparting any load to the force measurement material.

Calibrated before use it can thereafter be used to collect and store data that is
recorded by the cpu on the electronics board, integral inside the sensor housing.
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This screenshot shows the flat line output with Drift Control on to provide a stable
platform for the force measurement to begin at zero point.
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This screenshot shows the sensitivity of the sensor where hand pressure creates
an output signal with force measurement.
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In the consolde tab you can see the communication thread and related
information of occuring events.

1 SWAC St S Wek Lab 201 Tl e TEE EE | e
¥ Display =~ Settings I Console &9 About @® Disconnect
XK Clear

Wed 28, Sep 10:11:29 2011 Comm Thread; Communication Port Opening Failed

‘Wed 28. Sep 10:11:30 2011 Comm Thread: Could not read firmware version - exiting

Wed 28. Sep 10:11:42 2011 Comm Thread: Communication Port Opened

Wed 28. Sep 10:11:42 2011 Comm Thread: Firmware Version 1.1 detected

Wed 28, Sep 10:11:52 2011 Comm Thread: Incoming bytes: 12996 Incoming telegrams: 1662 I

‘Wed 28. Sep 10:11:53 2011 Comm Thread: Exiting Thread, closing Communication Port

Wed 28. Sep 10:11:57 2011 Comm Thread: Communication Port Opened

Wed 28. Sep 10:11:58 2011 Comm Thread: Firmware Version 1.1 detected

Wed 28B. Sep 10:12:07 2011 Comm Thread: Incoming bytes: 34183 Incoming telegrams: 4303

Wed 28. Sep 10:12:17 2011 Comm Thread: Incoming bytes: 40188 Incoming telegrams: 5048

Wed 28. Sep 10:12:27 2011 Comm Thread: Incoming bytes: 40244 Incoming telegrams: 5054

Wed 28. Sep 10:12:37 2011 Comm Thread: Incoming bytes: 40284 Incoming telegrams: 5065

Wed 28. Sep 10:12:47 2011 Comm Thread: Incoming bytes: 40200 Incoming telegrams: 5049

Wed 28. Sep 10:12:57 2011 Comm Thread: Incoming bytes: 40168 Incoming telegrams: 5046

Wed 28. Sep 10:13:07 2011 Comm Thread: Incoming bytes: 40108 Incoming telegrams: 5035

Wed 28. Sep 10:13:17 2011 Comm Thread: Incoming bytes: 40167 Incoming telegrams: 5044

Wed 28. Sep 10:13:27 2011 Comm Thread: Incoming bytes: 40279 Incoming telegrams: 5062

Wed 28. Sep 10:13:37 2011 Comm Thread: Incoming bytes: 40155 Incoming telegrams: 5044

Wed 28. Sep 10:13:47 2011 Comm Thread: g bytes: 40271 Incoming telegrams: 5063

Wed 28, Sep 10:13:57 2011 Comm Thread: Incoming bytes: 40300 Incoming telegrams: 5063

‘Wed 28. Sep 10:14:07 2011 Comm Thread: Incoming bytes: 40196 Incoming telegrams: 5048

Wed 28. Sep 10:14:17 2011 Comm Thread: Incoming bytes: 40072 Incoming telegrams: 5030

Wed 28. Sep 10:14:27 2011 Comm Thread: Incoming bytes: 40300 Incoming telegrams: 5068

Wed 28, Sep 10:14:37 2011 Comm Thread: Incoming bytes: 40160 Incoming telegrams: 5044

‘Wed 28. Sep 10:14:45 2011 Comm Thread: Exiting Thread, closing Communication Fort

Wed 28. Sep 10:15:03 2011 Comm Thread: Communication Port Opened

Wed 28. Sep 10:15:04 2011 Comm Thread: Could not read firmware version - exiting

Wed 28, Sep 10:15:04 2011 Comm Thread: Exiting Thread, clesing Communication Fort

Wed 28. Sep 10:15:05 2011 Comm Thread: Communication Port Opened

Wed 28. Sep 10:15:06 2011 Comm Thread: Could not read firmware version - exiting

Wed 28. Sep 10:15:07 2011 Comm Thread: Exiting Thread, closing Communication Port

Wed 28. Sep 10:15:19 2011 Comm Thread: Communication Port Opened

Wed 28. Sep 10:15:20 2011 Comm Thread: Firmware Version 1.1 detected

Wed 28. Sep 10:15:29 2011 Comm Thread: Incoming bytes: 33145 Incoming telegrams: 4172

Wed 28. Sep 10:15:39 2011 Comm Thread: Incoming bytes: 40216 Incoming telegrams: 5050

Wed 28, Sep 10:15:49 2011 Comm Thread: Incoming bytes: 40148 Incoming telegrams: 5045
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Calibration.

A minimum of 2 calibration points are necessary to ensure accuracy, but the operator can add more as
required to satisfy there protocol.

Once calibrated and accepted, the sensor is ready for real time use.
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Analysis Mode

Here you can see analyser and marker text, which allows the customer to implement there own
information relative events; so that they can determine and evaluate welding events relative to force

measurements.
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In this graphic you can'see that the Force Threshold and Plateau limits have been reached and the
corresponding.orange lights are illuminated.
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€3 Abort| | «# Accept

Settings

In Device Settings you.can set analyser parameters so that you only obtain measurements that occur
when a guaranteed welding process‘is in action.. There is na point setting the measurement force start
at 0 newtons due to sensitivity and accuracy of sensor. Far better to wait for a specific forcea
achievement in a specific millisecond time frame.
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Weld

In this graphic and control tab you can see the start of the weld, force threshold achievement, plateau of
force and the expansion force during nugget growth and finally force reduction and the final
measurement stop point.
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Weld Events

In this same graphic and events tab you can see the orange event lights have illuminated indicated that
Force Threshold was exceeded, Plateua was reached and an Expansion measurement was obtained.

The time and force reading is recorded in the table below the lights.

The CSV export tab enables the data to be exported to an sql database or laptop for analysis.
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Analyser Software — is available to enable
customers to investigate and compare weld events
on specific locations recorded. in there production
welding system. Details of this software tool to
compliment the SMArt Sensor follows: -

A | Select | Settings
Single selection

Rieabhpcirastrmem sk o
(464, 208)
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. W Select | Seitings .. W Select | Settings

26.10.2011
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Single selection v
+ + o (%] - hd

- csvexpart-0D36.c3v
csvexport-0037 csv
csvexport 0385w

st Reabbpcimuimunarkerker ed e - Restpeimsine
= (518,207) " (484;
g 35,204) H (212:209)
| T T e ] o
R o i 0 510 Measurement on [Feres 0 530 Measurement on
Stert marker Stop marker 88 -245 Minimum force Start marker_ 38 367 Minimum force
. - .
S G mner (1110:3) 140 | 5568 Force threshold exceeded Minicuum markar 30 54.76 Force threshold exceeded
o) 294 20476 Readly =) 210 203.13 Ready
518 207.00 Maximum force 212 203.03 Minimum force between ready and finished eve...
518 207.00 Maximum force between ready and finished ev. 464 206.20 Maximum force.
1038 204.05 Finished 464 206,29 Maximum force between ready and finished ev..
bt 1038 204,08 Minimum force between raady and finished eve fon 980 202,94 Firished
1110 387 Measurement off 1054 479 Measurement off
7 £ P & " e = 7 = =
r—— T e

% Select Settings

S 3 120 Single selection ]
- i © (<] - ¥
. [
csvespont 0035 csv
37.car
® wher  Rastbperosiesom oarker e eathpaesimom ks
(462;206) 201 10;2 (462,205
Zm g
i n e :
S = | =
o 0 591 Measurement on I 0 561 Measurement on
Start m srop marker 36 -377 Minimum force 36 -4.49 Minimum force
T O iy marker (1058:4) 81 50.38 Force threshold exceeded ‘ Minimury marker 88 5211 Force threshold exceeded
(38:3) 276 205.06 Ready (38;4) 210 20201 Ready
462 206.29 Maximum force 216 20190 Minimum force between ready and finished éve...
462 20629 Maximum force betwsen ready and f 462 205,57 Maximum force
998 20108 Finished 462 205.57 Maximum force between ready and finished ev.
o 938 20108 Minimum force between ready and finished eve... | 978 203.74 Finished
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csvexport-003T csv
cxvexport-0038esv

T Select  Settings

Single selection t

An a|ysel‘ SOftwaI‘e — available as part of a project with a one off license fee per

provided Dongle — multiple licenses available.

copyright by SWAC GmbH, Munich

15



SArELLIGLD

Technology

= SWAC SMAst Sensor Weld 100 =
X 5 Select Settings
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Analyser Software — Single selection
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=] SWAL SMArt Sensor Weld Analyz

.~ Kl Select Settings
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Sensor: 10 Tima: M 2. MRZ 18-16-46 2011
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5 100
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Analyser Software — Multiple selection drop down tab
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Select Settings
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Analyser Software — Multiple selection — 4 overlay
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