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Introduction

Scope of this document is to explain how the bridge operations like "Balance", "Reset",
"Short", "Shunt", "Shunt cal check", "Compensate" ... work in DEWESoft X.
It also covers using bridge sensors with TEDS interface.

Set up the sensor (with TEDS)

For using the benefits of automatic sensor detection (automatic reading of scaling, serial
number, ...) please activate the checkbox "MSI| adapters/TEDS sensors" in DEWESoft ->
Settings -> Hardware Setup:

dh Hardware setup

|Mak)g || CAN || GPS || Video || Math || Timing || Alarms & Events || Analog out || MNET || Flugins || Registration

Analog device Amplifiers

[DEWESOft UsB -

Card FOUND r

e
[¥| MSI adapters/TEDS sensors ]

cas e

Dewesoft USB hardware

Index Mame FW Versio SM (System SN Description Sync B Setup
A SIRIUS-I 4.3.1.15 DO9ATIES (-) 824 bits AI@200 kHz, 3DI, 1CNT Standalone Set Card...

Registration status

o

Start DEWESoft; here the sensor with TEDS (a tuning fork with strain gauge applied +
TEDS chip inside sensor connector) is plugged into channel 8:

20000 - ;’Ei?" Select all || Deselect all || Balance sensors || Balance amplifiers || Sharton || Shunton || Shunt cal check || Zeoall || Reset zero al

[Heleh] =

d Used | C Name Ampl.name [ =| Measurement| =] Range [£]  Physical qua. Units | Min Values Max | Zero[ =| Group [ =| Setup

1 Unused . AL1 SIRIUS-HY Voltage 1000V [ -1000 200 1000 zero |- setup

2 Unused AL2 SIRIUS-HY Voltage 1000V [ -1000 000 1000 zero |- setup

3 Unused . AL3 SIRIUS-HY Voltage 1000V v -1000 o0 1000 zero |- Setup
0,000

4 unused a4 0.1V R S — Zeo |- Setup
0,000

s unused s 0,1v v S — Zeo |- Setup

[ Unused . AlG SIRIUS-ACC Voltage w0V W -10 4,000 10 Zero - Setup

7 Unused . AIT SIRIUS-MUL Voltage 0V W -10 0015 10 Zero |- Setup

8, Used . AIS SIRIUS-5TG Bridge 10 mvy Strain umfm | -20000 810 20000  Zero |- Setup |

All the settings like "Measurement Type", "Bridge mode", "Excitation" and "Scaling" are
read out and set automatically. Note the greyed, locked fields, which cannot be changed
(at first):
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p
£ Channel setup for channel 3

Channel name Description Color Min value Max value Sample rate

AL3 - Bl v Auto 20000 -

|Genera| || Info ||Cor1nectnr| General | | Edit sensor || Teds a8

Measurement | Eridge Exc+(1) : ' Used sensor 10203040 Qw

Sns+HE g 0
Range 2 - Dual core ™ my /v +E) [ Physical quantity | strain
Lowpass fitter [OFF '] ;

R+(5) E E‘ Unit um;m b ]

Bridge mode Quarter bridge 3 wire 350 Chm o
n+2) P Shunt cal target 2914 um/m Check

Bridge shunt [ Internal 59,88 kohm - o Lescuston (5955 | kohm

Excitation 5 ||V Vo
it - . campensaton

Sensor unbalance 0 mvV Exc-(8)
| In-(7

Sope || ][ sao

Gage factar (k) 2

2,00000 mv/V

Gage type [Single element

4000,0 um /m

Material [Siainless Steel 188

-0,00565 mV/V M—ll,S um/m Bridge factor

Offset
0

-4000,0 um/fm

-2,00000 mv/V

Balance the bridge

From the screenshot above you see that the current sensor offset (stored in the TEDS) is
0 %.

In the scope screen above the scaled value currently read (right side) is -11,3 um/m.

That is because the strain gauge does not have exactly 350 ohms, which is normal, due to
mechanical tolerances.

Click on "Balance" to zero the bridge.

Sensor unbalance 0 myV

The unbalance will be measured and shown.
If it is out of limit, the field will get red. Check the strain gauge. Wrong resistance value?

Sensor unbalanoe -0,0075929 mVV

The input signal is now 0 mV/V.

Secof

20,0000 my v = Pe
E
=i
o
(=)
(=)
(=
<

0,0000 mvV +—— BT smaepamerad 0 UMM

E
E
3
=
(=
(=
(=
=

-20,0000 myfy — e — e

Balance is done. That's all! Now you can START your MEASUREMENT!
To perform it on a number of channels at the same time, use the >> Group operations.



Reset the balancing

Click on "Reset"
The sensor offset is removed, initial state...

Sensor unbalance 0 my v

... and you see the unbalance of the sensor again.
20,0000 mvy Scope

40000 umfm

-0,0057 mvVV 1+ -11 umfm

40000 um fm

20,0000mvN —" s — =

"Balance" and "Reset" are opposite operations.

Short
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The Short and Shunt operations are mainly thought for checking if the connected strain

gage and the measurement amplifier are OK.

When using the Short operation, the pins 2 and 7 (the input pins of the ampilifier) are

internally shorted and you see the offset of the amplifier.

First perform a "Reset" to cancel the stored offset.

Sensor unbalance 0 my v
Lo
Then click "Short on".
Amplifier Shorton| | Shunton | | AO ...
Sensor unbalance i my vV
If the output (see left side) is close to 0, the amplifier is OK.
20,0000 myV = ELs
E
[}
=
o
0,0065 mVN +— 13 um/m
E
E
2
=
-20,0000mypy T L i =

Disable the short again by clicking "Short off".
Amplifier [Shart 0 |5hunt on || AD ... |

Sensor unbalance o mv v
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Shunt

The Shunt operation is thought for checking if the connected strain gauge is OK.
From the wiring schematic in DEWESoft X you see, that the amplifier already comes with
the integrated shunt resistor.

Exc+(1)
Sns-+H(B) I
Shunt R+{5)
In+Z)
350 Ohm
A Snz-{3) [H %’
= Exc-{8) I
| (7

The idea behind is to "shunt" a resistor of known value parallel to one resistor of the bridge
to achieve a known, calculateable unbalance.

With the "Shunt calibration" we can automatically check the measured value against a
predefined one (from sensor database or TEDS).

For the measurement, this internal resistor is disconnected again, of course.

Let's check out the formulas:
Simplified Basic Bridge Circuit, R1=R2=Rb

+ Exc

incerface

("Shunt calibration for Dummies; a reference guide" by LaVar Clegg, Interface Inc.)

R3 and R4 are part of the bridge completion, internally of the amplifier.
The upper Rb is the connected strain gauge, the lower Rb is also internally of the amplifier
together with the shunt Rs.

With a 350 ohms quarter bridge and an internal shunt resistor of 59k88 (SIRIUS STG
module) the expected unbalance should be:
Vs =250/ (59880/350 + 0,5) = 1,45699775 mV/V
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First click on "Balance", because the formula is only valid on a balanced bridge (both Rb =

350 ohms).
Sensor unbalance ] mv

Then click "Shunt on".

Amplifier shorton| | Shupton || A0 ...

Sensor unbalance m 0 v
The output value comes very close to the expected value (1,4566 mV/V).
10,0000 mvV = S
5
1,4566 mV/V T
R 2913,1 um/m
E
-
=
~10,0000 mypy —1*

50,0 ms 50,0

But how big exactly is the error?

Shunt cal check — preparation

Shunt cal check is done on scaled values, therefore we take a look on the strain scaling.
The max input from the graph above is 10 mV/V; the max scaled output signal is 20 000
um/m.

So, the scaling factor is 2000.

Our target value of 1,45699775 mV/V would equal (x 2000) = 2913,9955 um/m.

In the right upper section of the channel setup window, unlock the TEDS settings (or
settings of the sensor database if you don't have TEDS).

cs\
Used sensor 102030405 Qv
Physical quantity |Sh’ain - |
Unit | umfm = |
Shunt cal target 2914 umj/m

Use custom £q a8

shuntresistor |- e
compensation

Enter the calculated 2913,9955 um/m in the field "Shunt cal target" and press <Enter>.
The resistor is OK with 59,88k.
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Then switch to the "Edit sensor" tab and click "Write to TEDS" (or "Save Sensor" if you

don't have TEDS).
Of course this procedure has only to be done the first time.

| General || Edit sensaor | @

Serial number 102030405

Muodel tuningforksTG

Manufacturer Dewesoft -

Calibration date 19.11.2012 E
Calibration period 365 Cal initials K5

[] Allow user to define offset
[ ] wurite channel name to sensor

[ Sawe sensor ] [ Write to TEDS gl
Mot standard Te

Shunt cal check

Now perform the "Shunt cal check":
|Generd || Edit sensor | Measurement in progress @

Used sensor 102030405 Qv
Physical quantity [Strain v]
Unit [umfm "]

shuntcal target 2914 umy/m Check £_J)|

[ s= eustom = o o kOhm

shunt resistor
Lead wire 1
compensation

The result is shown, and looks very promising in this case (-0,0294 %). Strain gauge is

OK.
Shunt cal target 2914 um;/m
Use custom 59,58 kohm Result: -0,0294 %

shunt resistor

If the value is bigger than 2%, it will become red.

Adjusting the 2% limit is now possible in DEWESoft: go to Settings -> Global setup ->
General -> Advanced settings -> Hardware -> Amplifiers -> ShuntCal error limit [%]

» - Optimization, performance

4 Hardware MName Property
: Amplifiers Scan only first ime False
A
FEELES Calibration mode False
i e Vechor -
s Write log False
. Math ShuntCal error limit [%] 2 00 I

* Advanced settings _
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Shunt cal check — with custom shunt

What do you do if the expected shunt cal result is already calculated in the datasheet /
calibration sheet of the sensor, but for a different shunt resistance, e.g. 100 k?

You can just use it!

For this example, we take the well known formula from the "Shunt" chapter, and calculate
the shunt result with 100k shunt resistor.
Vs =250/ (100000/350 + 0,5) = 0,873 mV/V, with scaling of 2000 -> 1746,943 um/m

Enter the values as shown below. When entering the resistor value, the field gets yellow.
Please confirm the value with pressing <Enter>.

Use custom
] 100
shunt resistar I e

Then perform the "Check".

| General || Edit sensar || Teds |

Used sensor <MNo sensor > Qv
Physical quantity |Strain - |
Unit | um/fm b |
Shunt cal target 1746 umfm
Use custom - *

= shunt resistor 100 kOhm  Resuit: 0,0 %
Lead wire 1
compensation

As you see, the software automatically takes care about different resistor values.
The asterisk (*) symbol after the result indicates that the check has been performed with a
different resistor value than physically available.
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Lead wire compensation

If you have a long cable to the sensor and "quarter bridge 3 wire mode", DEWESoft can
also cancel out the wire resistance. (In the other modes the wire loss is cancelled already
because Sense and Excitation lines are connected directly at the sensor)

Here you see a quarter bridge strain gage with 3-wire connection. In each of the 3 lines we
have built in a resistor of 11 ohms for showing the principle.
Click the "Compensate" button.

| General || Info || Connector | Measurement in progress
Measurement |Bridge - | Exc+(1) o Used sensor <No sensor> Qv
SnsHE I
Range 2 » [¥]Dual core ™ mv v —f—ﬂ +6) I [ Physical quantity |Sh’ain v|
Lowpass filte L i
owpass filter |OFF v| Shunt R+(5) Rw=10,8 Chm Unit |umfm v|
i i i ——
Bridge mode |Quarter bridge 3 wire 350 Chm | n+(2) o Shunt cal target 2914 um/m
Bridge shunt |Interna| 59,88 kOhm A | 350 Ohm E i :J;Sncturset;;ntor 59,33 kOhm
Excitation 5 v - 3 @ e Lo -
vor ead wire ! Compensgicy
spiter - . H} T compensaton Leomemsty
Sensor unbalance -0,0083888  mwv Exc-(8) |
| In<(7) H
i

The correction factor is calculated (1,031 in our case) and the measured resistance (10,8
ohms) displayed.

(Please take into accout, that this function is only available, if the Shunt resistor inside the
module is connected to the Exc+ line, which is the default)

Zero

There is also a function called "Zero", let's look at the difference to "Balance".

35N ON 12000 N ON

Balance sensor ) Zero mmm) Measurement

Imagine, we have a force transducer with strain full bridge output. It will measure the
weight in our experiment.

In the first picture, we measure just the unbalance of the bridge sensor, e.g. 35 N. Let's do
a "Balance". The output is now O N.

A vehicle is put on the test bed. We measure the weight, itis 12 000 N. For our
measurement only the changing of the weight is of interest (e.g. vibrations of the vehicle),
so we cancel out the fix offset with the Zero function.

Physical qua. Units = Min Values Max |Zero[ | Setup

" -10 LALL 10 Zero Setup

v -10 O 10 Zero Setup

Force N 52000 o 28000 | Zero | Setup
" -50 LALIE 50 Zero Setup

v -10 0,011 10 Zero Setup
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Click the "Zero" button in Channel Setup (can be reset by right mouse-click).

The output is now zero again.

Note, that this is a pure software subtraction. If the range was set to "Automatic”, the range
is automatically adapted to -52000...+28000.

The range can be set to "Automatic" in the channel setup window of the appropriate

channel (right mouse-click).
\ Channel setup for char

Channel name Color Min value Max value Sample rate divider
- o I A 1 Skip

Used AIS I- 1 - E!iﬂ
' b % Set to Automatic l

‘General || Info || Connector

Now all offsets are cancelled and we start the measurement.

After the measurement you can go back to channel setup and remove the Zero. If it still
shows the same weight, you can be sure, the sensor is still OK.

This function can also be accessed in the Measure mode (but NOT while storing!), see >>
Group operations.

Group operations

On top of the Channel setup there is a bar with channel actions.

Setup files | Ch. setup | Measure

a— [ BETEE-
& B Let LI v ee \E

'
L o

File details Storing Analog Counter  Ctrl out CAN Analog out Math DS NET

Channel actions
Select all || Deselectall || Balance sensors || Balance amplifiers || Shorton || Shunton || Shunt cal chedk || Zeroall || Reset zero all

Depending on which amplifiers are used, more or less buttons are visible.
Clicking on a button performs an action on ALL the channels.

For the following steps, please activate some more columns on the channel setup table.
Click on one of the small icons, and select "Edit columns™:

Measurement| 5| Input type a a i Max |Zern [E] setup
Valtage Set highest range 10 Zero Setup
Voltage Eetbelange 10 Zero Setup
Bridge Quarter bridge 3 wire 350 .. Set highest filter JL 1| 4200 Zero Setup
Bridae Quarter bridge 3 wire 350 .. Set filters te 40% of sample rate & 1| 4200 Zero Setup
Voltage Single ended Set filters te custom value ... 11 10 Zero Setup
Voltage Single ended Rescan modules o 1| 10 Zero Setup
voltage Bridge amplifiers » B 1| 1000 Zero Setup
Voltage Set actual settings as PowerOnDefault 5] | 1000 Ter Setup

Edit columns

Sort by this column

Unseort
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Select the fields "ShCal target", "ShCal result", "ShCal error" and "Group":
8 oo S

Select columns you wish to display

Move up

Measurement

Input type Move down

/| Range

Dual-core Fhi

Exc.

LP filter

] HP filter

Physical qua.

Units

| Scale
Sensitivity

[ Offset

& Min

Hide

¥ values

[ Shcal target
[¥] Sheal result
[/] Shcal error

7]

etp

Width of selected column (in pixels)

Group — Bridge balance

In the custom SIRIUS slice below there are 2 STG modules, each with a sensor
connected. Click on the "Balance sensors" button.

Device preview Dynamic acquisition rate

‘Channel actions
20000 v PEd e | selectall | Deselectall Ealanc&%nscrs Balance amplifiers || Shorton || Shunten || Shuntcal check || Zeroall || Resetzeroall

[Helch] =]
[ Q)
1d Used | C| Hame | Amplname [=|Meas..[ =] Input type [=] Range [ =|Physical q..| Units | HMin Values Max  ShCaltarget ShCalresult | ShCalerror |Zero[=| Group [5]| Setup
T Unused ALA-1 SIRIUS-ACC Voltage wv mvjV -10 og:ou_u 10 Zero | - Setup
|2 Unused ALA2 SIRIUSACC | Voltage 0V miy |10 o 10 Zero | - Setup
3 used . ALA3 SIRIUSSTG | Bridge | Quarter bridge 3wire 350... 10my/V | Stess Njmm? | 4200 . 2200 611,94 N/mme Zero | - Sewp
ﬂ Used ALA4 SIRIUSSTG | Bridge | Quarter bridge 3wire 350... 10my/V | Stess Njmm? | 4200 "_" 4200 | 611,94 Njmm? zero | - Sewp
5, Unused ALAS SIRIUSMUL | voltage | Single ended 0V v -10 °°_“' 10 Zero | - Setup
|6 Unused ALAS | SIRIUSSTGM | Voltage | Single ended 0V v -10 A 10 Zero |- Setup
7 = ALA-7 SIRIUS-HY Voltage 1000V v -1000 D ?1 1000 Zero | - Setup
8 Unused ALAS SIRIUSHV | Voltage 1000 v v -1000 o5 1000 zero |- setp

As you see, all bridges are balanced with one click, input values become 0.

Group — Shunt Cal Check

From the picture above, note that there has to be a ShCal Target entered before doing the
check (1,45699775 * 210 * 2 = 611,939 N/mm?; see section "Shunt").
Now click on the "Shunt cal check" button.

Davice praview Dynamic acquisition rate

Channel actions
20000 - :‘;‘,‘,3" Selectall || Deselectall || Balance sensors || Balance amplifiers || Shorton || Shunton || Shuntecal check || Zeroall || Resetzeroal

[Hz/ch] =J
perc____QJ
1 Used €| Hame  Amplname [= Meas..[ 5| Input type [ =] Range [=|Physical g..| Units | HMin Vvalues Max  ShCaltarget ShCalresult | ShCalerror |Zero[ =] Group [=] Setup
1 Unused ALA-1 SIRIUS-ACC | voltage 0V mvfy | -10 e 1 zero |- Setup
2 Unused ALA-2 SIRIUS-ACC | Voltage 0V mvfy | -10 e 1 zero |- Setup
3, Used . ALA-3 SRIUS-STG | Bridge | Quarter bridge 3wire 350...| 10mvV/V | Stress Njmmz | 4200 i 4200 [611,94njmm2 [611, 76 Nmmz | 0,0302%  Zero |- Setup
ﬂ Used ALA-4 SIRIUS-5TG Bridge Quarter bridge 3 wire 350...) 10 mV/V Stress Nfmm2 | -4200 “‘0 4200 611,94 N/mm? | 612,21 Nfmm? 0,0436% Zero | - Setup
5 Unused ALAS SIRIUSMUL | voltage | Single ended 0V v -10 ""‘u 10 Zero |- Setup
|6 Unused ALA6 | SRIUSSTGM |voltage | Single ended WV v -10 o 1 zero |- Setup
7 Unused ALAT SIRIUS-HY voltage 1000V v -1000 D f’l 1000 Zero |- Setup
|8 Unused ALA-8 SRIUSHY | voltage 1000V v -1000 mis 1000 zero |- Setup

After a few seconds, you see the result in the additional columns we added.
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Group — Balance amplifiers

The "Balance amplifiers" operation is applied on all channels at once.

It is used to correct the amplifier offset before measurement, e.g. the drift on long-term
measurements, or if the device is put to extremely different temperature conditions in short
time (e.g. performing a measurement at -20°C, and immediately after that at +40°C).

Depending on the usage, it does not have to be done before each test, generally only from
time to time.

1. Let's assume we have a SIRIUS STGM amplifier in bridge mode, set to the smallest
range of 2mV/V. When there is nothing connected, we will see only noise, so please click

the "Short on" button. The IN- and IN+ will be shorted internally to determine the amplifier
offset, in this case 51,1 pV.

| A Her = S S SE | | Scope H = ” Scaling |

| General || Info || Connector | T = Scope

Measurement ’Bridge - ] E

Range 2 + [#]Dual core " mvv =

Lowpass filter [DFF '] &

Bridge mode [Full bridge '] 0,05112 mV/V T—
Bridge shunt [Inhernal 59,88 kOhm '] =

Excitation 1 - £

Amplifier [Short an [Shunt on] [ AO .. ] %

Sensor unbalanoe 0 mv v ﬁ

-2,00000 myN —

-500,00000

ms 500,00000

2. Then exit the channel setup and do the "Balance amplifiers", it takes some seconds.

EliR X ==
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20000 - MF'?B o [ Select all " Deselect all " Balance sensors “ Reset sensors balance H Balance amplifiers l
[Hzich] =]
Sensor 5.Nr. Ampl. name [ £] Measurement [ 5| Range [iE] Physical qua. Units Min
SIRIUSI-ACC Voltage v v -10,00
2 Urused AT 2 SIRIUSI-ACC+ Voltage v v -10,00
3 Used . AL 3 SIRIUSI-STG Bridge 2mviv myfv | -2,00

3. Repeat step 1 and check the amplifier offset again. In our example it is only 0,05 pV.

[seee | 7 |

Scaling |

2,00000 mv/V

2,00000 m¥yW

0,00006 mV/V —

-2,00000 myJV

-2,00000 my¥ —

Scope

-500,00000

ms

500,00000

0,00005 mv/V
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4. If you want to reset the offsets again, please go to Settings -> Hardware Setup ->
Analog -> and click the "Set card..." button on the right side. In the tab "Ampl. Balance"
you see a list of all the applied offset corrections for each channel.

We used the STGM module on the last channel in Range3, as expected the offset is 51uV.
The HG (high-gain) and LG (low-gain) values show the offsets of both dual-core ADC
stages.

The button "Reset offsets" below deletes all correction values and the whole tab
disappears.

&y Hardware setup I 28 |

|Mdog || CAN || GP3 || Video || Math || Timing || Alarms & Events || Analog out || NET || Plugins || Reqistration

Analog device Amplifiers

o
Setting |Info I Ampl, balance I

Range2 HG: 0,003 mV LG: 0,009 mV
Range3 HG: 0,004mV LG: 0,005 mY

[DEWESOft USB

Card FOUND

Slote SIRIUS-MUL offsets

Rangel HG: 0,057 mV LG: -0,123 mV

RangelHG: -0,008 mV LG: -0,036 mV

Card setup || Grouping | Range2 HG: -0,015mV  LG: -0,025 mV
- Range3 HG: -0,017 mV LG: -0,025 mV

Slotd SIRIUS-STG-M offsets
[y e Mame Rangel HG: -0,058 mV LG: -0,148 mV
A SIRIUSH Rangel HGE -0,052mV LG -0,065mV

Range3 HG: -0,051mV LG: -0,055mV I
Reset offsets

Registration status

TRIAL (17.02.2014)

Auto Detect [ oK H Cancel ]

Group operations with different groups

In the Group column assign one channel to "Group 1", the other to "Group 2".

ShCal target | ShCal result | ShCal error |Zero[ =| Group [ 5| Setup

Zero - Setup
Zera - Setup
611,94 N/mm? | 611,76 Nfmm2 | -0,0302% Zero | Group 1 Setup
611,94 M/mm? | 612,21 MNfmm?2 0,0436% Zero | Group 2 Setup
Zero Not selected
Zero Main group
Zero Groupl

7ers | ¥ Group2
Group 3
Group 4

Group 5
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Now you can apply (bridge) operations group-wise.

| Select all || Deselect all || Balance sensors || Balance amplifiers || Short on || Shunt on || Shunt cal check || Zero all || Reset zero all

Main group ‘
put type [Z] Range Group1 I} b“lin Values Max | shCal target ShCal result | ShC
0V Group 2 0 0000 10

Group operations in Measure mode

Now, with one channel assigned to Group1, another to Group2, let's go to the Measure
mode. There are two new buttons called "Zero" and "Bridge".

Setup files  Ch.setup | Measure Design [/] Zero = Bridge

ze Recorder Scope FET

s
L3

If the "Zero" button is not there, most likely sensors from the sensor database / TEDS
sensors are used, and changing the offset is not allowed. Check sensor settings in
Channel setup or Sensor editor.

If the "Bridge" button is not there, no bridge amplifiers are set to "Used" in channel setup.

Now you can do a selective "Balance" on the group you want or on "All chs".

DEWESoft X1 RC120

Fd m
L | e A : :
— 4/ Acquisition Analysis Setup files Ch. setup Measure Design [/l Zero Bridge
G O @ - - - ) Short on forls
y- Short on all
Stare Pause Stop Freeze Recorder Scope BT *

Shunt on for 1

Shunt on all

Eridge balance  »

| =1 7= =Y &0 [l D\ DEWESoft 7\Data\ Test.d7d

Display name
Recorder

Icon

- -

Note, that DEWESoft is in Acquisition mode, but NOT storing!
When pressing "Store", of course no balancing is possible during measurement any more.
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Shunt/Short at beginning and end of measurement

At the end of a measurement you may want to check if the strain gage and the amplifier
are still OK. Maybe you also want to see, if the bridge was drifting over time due to
temperature or other effects.

Start the measurement, click the Store button.

The "Zero" button will disappear, because zeroing also changes the channel min/max
limits, and that is not allowed during measurement. Also balancing the bridge is not
possible at this state any more.

Do a "Short on for 1s", wait a little bit, then press "Shunt on for 1s".

DEWESoft X - Datafile: Test.d7d

L)

oy N
. /:/ Acquisiton  Analysis Setup files  Ch. setup | Measure Design Bridge

- - - |2 Short on forls 3.01.2013 14:37:29.461
Lot 8.01,2013 14:37:30.652
» Short en all 13.01.2013 14:37:31.842

Store Pause Stop Freeze Recorder Scope FFT i E 3.01.2013 14:37:33.082

Shunt on for1ls

(=) =1 B &3] |D:\DEWESoft7\Data\ Test.d7d R | 20000
= t= 0.000; Group1 = -0,1 Nimm# Rec
) e -| 23 : | | :
g 2 I I I I
| | | |
DTransparent | e | | | | |
| | | |
[¥] Unified properties | 1 | |
| | | |
[/] Single time axis T —————— dmm e —— F———fF-—-q-—-—---- A ———— —
| | | |
{=] 1 1 1 1
| | | |
[F!eal data V] — ! ! ! !
E | | | |
[] show events % - : : : :
Interp. async channels _ e A~ [ENNRE U | A= —
[] Draw sample paints = - : : : :
[ Show frame B | | | |
- | | | |
| | | |
[] Auto scale | _{ | | |
| i | |
= | L __}__ L______________i _____________ _
| I | |
i | | | |
’Helatwe v] | | | |
| | | le—
(= I I I |
= | | | ITI-
[ 9| R | =~
[] single values axis 73 23 286 76 126~

At the end of the measurement — when you are still storing (!) — do again a "Short on for
1s" followed by a "Shunt on for 1s".

Stop the measurement and go to Analyze mode.

Activate the cursors in the properties of the recorder instrument (on the left side).

Show cursor values
dt = 00:01:27

w1 w2
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Move the white cursor | to the Short position on start, and cursor Il to the Short position at
the end (grey arrows). You can also lock the cursors to not lose them when zooming in and

out of a longer measurement.
On the right side the Delta will be shown. In our case it is 0,0 — measurement OK.

Cursor values
Cur| Curll Delta
! Group? NImm]
-260,9 -260,9

0,0

Groupt; - [Nmm?]

0.000 4\ 12588 25172 37,70 0343 & dt=3538827s

Then move the cursors to the Shunt positions (black arrows), repeat the procedure to also
check the Delta of the Shunt measurement.
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Hint : Strain gage configurations in DEWESoft X

Until now it was rather difficult to select the proper strain configuration. You had to find out
the bridge factor in the tutorials table and look for materials coefficients.

EGUATION

BRIDMGE

L

||

S
g
i
=]
a

g

MEASURES YFE BRIDGE VoutVin FacTor | LIMEAR DESCRIFTION
£
. Single gage measuwring tension
F | gQuarter Wout WVin k- o and compression - basic
P 1 configuraticn
tension, =
COMPTESSN
T " One gage in principal direction
% half k-g-(1+v) 1:14 o and one in transverse direction -
’ F 442 k-g-[1=v] { 7 usually used for temperature
) compensation
tension,
COMPTESS N
kg Two gages with opposite strain -
half 2 yes wsuslhy wsad for measurement of
s bending
M
beendiing
A kg Two gages with same strain -
3 half 2 o usually used for bending
2+E-& cancellstion
tension,
COMPTESSIoN
Two pairs of gages where one is
kog-(l+v) in the principal direction and the
fulll : " - other one is in transverse
’ F T k- ,.‘-.{] ) 2+(1+4) direction wsed in tempearature
tension compensation and bending
Daer:;-as'inr cancellstion
Two pairs of gages where one is
Eog(1+v) in the principal direction and the
fulll 2 - yes other one is in transverse
5 2+(1+¥) = direction wsed in temiparature
£ - compansation and tension
bendi M cancallation
=nding
B ) Tw{:l |:-c:.ir5 c-"_-;a:-"as i_r :-p_p:-aita
wll ks 4 yes =train - ususlhy usad for

measurement of bending
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Depending on the selected "Bridge mode" in the amplifier settings (Full, Half,
QuarterBridge), it will now graphically show a various number of possible bridge
configurations, and furthermore you can select the material for using the correct Young's
modulus.

Another error source is eliminated.

Gage factor (k) 2

Gage type [Four Poisson elements, opposite v]

Material [Siainless Steel 18-8 "]

Bridge factor (2 * (1 + MNu) = 2,61)

2,61
Offset
Gage factor (k) 2
Gage type [Deha Rosette grid 2 E\l 3,120° 1.0°
. Custom

Material Single element T

Tee Rosette grid 1 e

Tee Rosette grid 2

—op- AR o

Gage factor (k) 2

N

Gage type ’Two elements, opposite sign

Material  [Stainless Steel 18-3

Custom
Stainless Steel 13-8
Bridge factor Steel, cast
Aluminum
2 Aluminum, 6061-T6
Aluminum, 2024-T4

Offset
i} Iron, wrought

Brass, 70-30

Concrete

Copper

Lead

Marble
. Mickel Silver
o Nickel Steel
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Hint : Rosette Math

Included in the standard math function is the rosette math plugin.

o DEWESoft X1
L} I| | : 1
J ncqmsmon Analysis Setup files | Ch. setup | Measure

e | &2 = e o |00 |
@ b3 b2 | & B |+ & ~U (83

Store Save Save as  File details Storing Analog Alarms  Analogout | Math

Basic

wOR B OE w5 e e

Ref b Spectral T
Formula Filters Statistics bl Other Triggering jmmil Control Roseties
CUrves analyziz I:}

ON/OFF C MAME VALUE

Simply select the 3 strain or stress input channels and the orientation of the elements.

. .
Rosettes setup

-

= Diam EpsMax [] anglerad
[Trayon [ EpsMin AngleDeg

m

|§| 450

= = 1 60° 45°
(=) 12

Angle reference |: :|
.@. A

: A B i

See webpage for more details and manual.
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