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2. About this document

2.1. Legend

The following symbols and formats will be used throughout the document.

Important
It gives you important information about the subject.

Please read carefully!

_:('):_ Hint

It gives you a hint or provides additional information about a subject.

QN Example
% Gives you an example of a specific subject.
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3. Installation

3.1. Download

e DewesoftX® full installer: http://www.dewesoft.com/download
The balancing Module is included in the full installer, you just need a license key to enable it.

e “Rotor Balancer” visual control instrument: http://www.dewesoft.com/download
Download the latest version of the DewesoftX® plugin and then extract it to your DewesoftX®
installation folder (e.g. D:\DewesoftX\Bin\Addons)

3.2. Compatibility

The plugin is compatible with Dewesoft X1, X2 and X3, DewesoftX

It has been tested on Windows 7 (32-bit and 64-bit).

3.3. Licensing

The plugin requires a valid DewesoftX® license.
An additional license for the plugin is needed, it can also be written into the DewesoftX® device.
To test the plugin you can use a 30-days-Evaluation license.

3.3.1. Requesting an Evaluation license

You can request an an Evaluation license from our homepage: http://www.dewesoft.com/registration

DEWESoft® Products Applications About us Careers Training g N -0 &

Online registration Offline registration Evaluation licence

LICENSE*

Select license version

FIRST NAME*
LAST NAME*

Illustration 1: Request Evaluation License

3.3.2. Activating the Evaluation license

When you have received your trial licence key, open DewesoftX®, go to Settings » Settings » Licensing.

Balancing V20-1 5/35
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Select “Create new license” and enter the license | Then your new license key will show up in the list

code. Click “ONLINE license registration”. of Active licenses and should have the status
TRIAL.
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Illustration 2: Enter license key Illustration 3: Licensing

3.4. Plug-in Installation

Please copy the latest version of the file “RotorBalancer.vc” into the Addons folder of your DewesoftX®
installation. (e.g. D:\Dewesoft\Bin\Addons)), then start DewesoftX®.

The plugin can be found under Settings » Settings » Extensions -> Math applications. If the list is empty,
you have to register the plugins first. This can be done according to the hint below.

4\ Settings for project: Th O x

Devi £
# e @ i @ Rotor balancer

1
i . T - -
Eﬁ Extensions ~ -g Math application I ~ s ) : )
Math application, Machinery diagnostics
_____ e ppl ' y diag

Version: 1.0.0

----- ‘,\? Combustion analysis {depreca

----- A& Combustion engine analysis .
£ Cursor ® Settings

E Global variables

% Data header

O Startup

H,i Performance

‘\? Fatigue analysis
FFT analysis
Human vibration
Modal test
Mavigation

- Motifier

: ‘,\? Crder tracking
----- ‘,\? Fower analysis

Max order to analyse 32

CD User interface

B Files and folders

..... i
B Storing 2 Rotor balancer

Illustration 4: Plugin in Settings

Hint

~ *

:O: When you are using Windows® 7, then you must click the Register plugins button (the button
<  with the two curved arrows) once and restart DewesoftX® before the plugin shows up in the list

of Extensions. This usually requires admin rights.
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4. Introduction

4.1. Balancing

Balanced rotors are essential for most kinds of rotating machinery. Unbalance will create high
vibrations, reducing fatigue life, causing material defects. In most cases the rotor unbalance is the major
problem of vibration, it is related to the first order (= rotational frequency).

We assume that we consider so-called “rigid rotors”, which is true for nearly all practical cases. That
means the operating speed of the machine is below 70% of its first resonance frequency. The resonance
frequency is the critical speed, where structural resonances cause heavy vibrations. At resonance the
phase is turning quickly and it would be impossible to make a correct measurement.

The requirement in terms of sampling rate depends on the first order (e.g. 3000 RPM : 60 = 50 Hz »
required sampling rate = 3520 Hz). Furthermore, a good, precise vibration sensor signal is mandatory.

The goal of Balancing is to minimize vibrations related to the first order. Basically it works like that: We
measure the initial state, then we add a trial weight of known mass, calculate the position and mass of a
counterweight, remove the trial weight and put the calculated weight on the opposite side, to cancel
out the imbalance.

When an unbalanced exists, the first order
(rotational frequency) can be seen clearly. As
shown in the example below, the rotor has an
uneven distribution of mass.

A correction weight is added (or material is
removed) on the opposite side, which cancels out
the major part. This procedure can then be
repeated until satisfaction.

mm/s

» deg

Illustration 5: Before balancing

mm/s
correction
weight

Illustration 6: Added weight

4.2.Single Plane, Dual Plane

Depending on the machinery, single or dual plane balancing is used. Dual plane is used, when the rotor
shaft is long (balance both sides) or when also torque needs to be eliminated. The procedure will be

Balancing V20-1
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different, depending on which option is chosen (see next page). But basically following steps have to be
taken:

e Initial run

e Trial run

e Correction run(s)

4.3. Needed equipment
e 1 (forsingle-plane) or 2 acceleration sensors (for dual-plane)
e Ttacho sensor (for measuring RPM and absolute angular position, therefore the angle sensor
used MUST HAVE a zero-pulse! e.g. rotary encoder with A,B,Z tracks / optical tacho probe with
reflective sticker / inductive probe /CDM with zero/ ..)

4.4, Step-by-step procedure

The procedure in DewesoftX® is guided by the visual control instrument. The flow charts below show
the routines for single and dual plane balancing. Instead of adding correction weights you can also
remove material on the opposite position (angle +180°).

h 4

Initial run Add corr.
weight

Add trial
weight 1st, 2nd, ...

Trial run

Remove trial
weight

Corr. run

OK

llustration 7: SINGLE Plane balancing procedure

Balancing V20-1 8/35
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Dual plane: By adding the correction weights for both planes at the same time, we save one additional

step.

Initial run

y

PLANE #1:

Add trial
weight

PLANE #2:

Add trial
weight

L

Trial 1 run

Trial 2 run

PLANE #1:
Remove trial

weight

I

PLANE #2:
Remove trial

weight

[

Add corr.
weights

PLANE #1 and #2:

Corr. run

1st, 2nd, ...

OK

Illustration 8: DUAL Plane balancing procedure

Balancing V20-1
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5. Setup

5.1. Channel setup screen

The channel setup of the plugin in DewesoftX® is very simple now. The whole Order Tracking algorithm
does not need to be set up separately any more, everything is done automatically in the background.

@ A H @ W 71 ® + -—

Save Save as Storing Analog in Math Balancing More... Remaove

Balancng 1 | + | Used o sep v Rename N

Approx. balancing speed
|Single plane ~ | [3000

e a reu Balancing settings

] Ace

Frequency source Sensor Frer,_uencyd’!m!d Filter
Counters v Encoder-360 vl[o] o RE T
. s . Encoder-360, -
Vibration inputs 0 Tacho input
for planes ‘
=- Time domain E
Output
Mame |'I'|mednmain |

Output channels

Templates

|<None> V| @

Illustration 9: Sections in Channel setup

The Plugin is split into following sections:
e Vibration inputs for planes:

Select your acceleration sensor(s) here. They should be mounted close to the shaft, e.g. on the bearing.
e Balancing settings:

Specify the method of balancing (single or dual plane) and the operating speed of the machine.
e Tacho input:

A speed sensor with a zero pulse is needed (e.g. Encoder, Tacho probe with 1 pulse/rev, CDM with zero...)
e Output channels:

Get a quick preview of the signals (time domain of the first order and speed), useful for checking if the

tacho input is working correctly.
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6. Measurement & Visualisation

6.1. Measurement screen

When you have setup the balancing module in channel setup, there is an automatically generated
display called “Balancing” in Measure mode.

2. Firmly attach 3 balancing weight of the required mass to the calculated position on the rotor. Press "NEXT" to remeasure.

Correction MeASLEE

[ VIB [V] I ANGLE ['] SPEED [Ripm] CORA, MASS [g] CORR. ANGLE [] |

| Iralisd run 0116 1ME 2956.0 —_— = —

: = = _ ——a——— D
Tu:l[L Bl ?‘-‘91 21?1 12‘2; =i 1,161 [0.030/1.132]

L Sl — —= = = 0,168 [0.087 / 0.083] 8738 5.0
05 a0 System char: 100267 g
v ivmmnpEsais 4 Chae. angle: eSS
s e
! : g Y Anglat: 1800° (13
] ~ : oL Massi: 0087 g
; : bnge? 195.0° [14)
+025 : Mass2: 0os3g
: = : -
; -- 5
' " 0,00 g

.......................... P, S T [ £ S ; ;
05 a8 "";E‘?T" 0 a5 | |™ ; :
3 : <

l025
' ./, S
\ i
& I X
-:0.5 Caurection weight position 270

Illustration 10: Plugin sections in Channel setup

It is basically a visual control instrument (the RotorBalancer), which will guide you step-by-step through
the procedure. On the top you see the current step, with explanation which action has to be taken, on
the right there are the interactive buttons “Back”, “Next”, “Measure”.

The table below is empty at first and will fill with the results after each step. The polar plot on the left
shows the vibration levels (amplitude and angle) of each run (the unit depends on the input, mm/s or
mmy/s2 or g is usual).

The graph on the right helps when it comes to mounting the correction mass.

On the right column you can see system characteristics and the overall unbalance. The correction
weight and angle is also displayed here.

Balancing V20-1 /35
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6.2. Example dual-plane balancing

Better than all theory is of course a practical measurement, done on a machine. Here we will show a
dual-plane balancing procedure on a grinding machine. The planes have been modified for demo
purpose, so we can mount screws as unbalance/trial/correction weights.

A 360 pulses encoder is installed on one side, two acceleration sensors are mounted (one on left and one
on right bearing; only one shown on photo) and connected to a SIRIUS measurement instrument.

Illustration 11: Measurement on grinder

In the channel setup of the balancing plugin, we need to specify the acceleration sensors of both planes
for input (planel, plane2), as well as the “dual plane” procedure.

The machine is an asynchronous one, so it will run with approx. 3000 rpm.

Balancing V20-1 12/35
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Balandng 1 | +

“hannels Number of planes Approx, balandng speed
Search Q |Illal|:iane V| |3000 |RPM
Planel 1st plane: Plane 1; 2nd plane: Plane 2
1| Plane 2 Fraquency channel sefup
Frequency source Sensor Frequency channel Filter
Counters v | Encoder-360 v|[| |enT1 v| |off v|
Encoder-380, X1

Illustration 12: Balancing channel setup

The procedure will be done according to the dual-plane picture shown in chapter Step-by-step
procedure.

6.2.1. Initial run

Some weights have been mounted before at random angular positions to simulate a bigger unbalance.
Besides that, we leave the machine unmodified and just start it. When we have reached operating
speed, click on Measure.

The button will change to a stop button with running dots, showing that the measurement isin
progress. After that, the button will change back to Measure again, meaning that you also can repeat
the measurement if something was wrong.

BACK | [ NEXT BACK | [ NEXT
MEASURE |\ [ stge. |
wy

Illustration 13: Measurement in progress
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ROTOR BALANCER - Dual plane balancing proceduie

Initial Run the machine and record the initial vibration and phase angle.
Measure
VIB1[m/s2] | ANGLE1[) | WIB2[M] | ANGLEZ[] | SPEED [Rpm]| CORR MASS1[g) | CORR.ANGLE1[] | CORR. MASS2[gl | CORR ANGLE 2[] |
sl 1 6714 3236 8350 57.2 23530 l I I |
ithoence veotors |
Vil 6721 -0 Vb2 8,020 +410 kax 4
Angl: 3237 : Ang2 572 : kab 4
RPM: 28600 : RPM: 23500 kb 4
: kbt 4
i Plae 1: /
Plane 2/
k=== 1 i b=aa 1 ==
10 5 10| |10 5 ; 10
‘5
10 110

Illustration 14: Initial run

6.2.2. Trial 1

Now we have to mount trial weights sequentially, first for the Plane #]1.

We apply a screw of known mass at a random position. Please remember to mark this position, as it will
be the reference (= O deg) angle for the correction mass in future steps!

Then we enter the trial weight mass.

ROTOR BALANCER - Dual plane balancing procedure

Trial1 Stop the machine and firmly attach a small Trial Weight on the FIRST PLANE of the rotor or enter influence vectors from the
previous measure.
Attach MEASURE
@’ Initiglize with trial weight D Initiglize with influence vectors
Trial weight mass: g Kad: a/mis2 l
KAB: a/mis2
KBa: a/mis2
Trial weight 1 radius: (Opti
waeriie [ noxjopeieey KEE: | almis2 |

Illustration 15: Trial 1 Attach
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Start the machine and perform the Trial T measurement.

Note the warning below in red, showing that a bigger trial weight will give a better result. So, the
difference with/without trial weight is too small in our example and we need to mount a bigger trial
mass.

ROTOR BALANCER - Dual plane balancing procedure
Trial1 Run the machine to record the new rotor vibration and phase angle. RPM should be equal to previous measure.

Measure
VB [m/s2) | AMGLE1[] | “iB2[V] | AMGLE2[] |SPEED [Fpm]| CORR.MASS1lg] | CORR.AMGLE1[] | CORR.M4SS2[g) | CORR.ANGLE2[] |
Initial fun 6.749 323.7 8.959 56,5 29535 i 0% 0
Tiial 1 [0.36q] 7.213 3240 5.346 2540 29600 - .
Plane 1 vibrations [m/s2] Plane 2 vibrations [m/s2]
vibl: 7023 =10 Wib2 4,889 =10 kas 7
Angl: 3235 ; Ang2: 2339 i kabo 7
RPM: 29531 : RPM: 2959,1 kba 7
' kbb: !
un
'55 Plane1: /
Plane 22

ig
Trial 1 [Dgﬁg]

Bigger trial weight vl give belter ;es‘gtfh

llustration 16: Trial 1 Measure

6.2.3. Trial 2

Stop the machine, remove trial weight #1, and mount a known trial weight on plane #2. Then enter the
mass in the plugin.

ROTOR BALANCER - Dual plane balancing procedure

Trial2 Remove trial weight from first plane and firmly attach a small Trial Weight on the SECOND PLANE of the rotor
Attach
Initialize with trial weight
Tral weigh mass 2 s

lllustration 17: Trial 2 Attach

Balancing V20-1 15/35
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Then run the machine again and collect the data.

Trial2 Run the machine to record the new rotor vibration and phase angle. RPM should be equal to previous measure.
Measure
VIBT [m/s2) | ANGLE1[] | WIB2[V] | ANGLE2[') | SPEED [Fpm]| CORR.MASS1(g] | CORR.ANGLE1[] | CORR.M4SS2[g] | CORR.ANGLEZ2[] |
Iritial run 5749 337 B.359 565 29595 ko
Trial 1 [0.964] 7219 3240 5346 2540 2900 Sk .l . ik .
Trial 2 (0,96 = ]
1zl 2 [0,96q] 4352 EIER] 4205 84.3 29614 — o =5 =
Plane 1 vibrations [m/s2] Plane 2 vibrations [m/s2]
vibl: 4356 10 Vb2 4,309 10 ksa 04916 0/mss2 (3283
Angl: N13.7 : Ang2 833 i kab: 147380 o/m/e2 (2430
APM: 29610 ; RPM: 29510 kba  26836g/m/s2 (160.7)
: Kb  5.7745 a/m/s2 (215.3)
E m
: Plane 1: 101,27 (0539 g)
Plane 2. 345.4 *[2487 g)
[ - |- == - : - 1 R et LT |
10 5 10| |0 5 10
10 p

Illustration 18: Trial 2 Measure

After the measurement we can already see the calculated correction weights on the right side:

e Plane1:0,599 g at101,2°

e Plane 2:2,487 gat3454°
When you click on Next, you will see a draft of the correction weight positions. Trial weight position is
0° and the angle is positive in direction of movement.

Balancing V20-1 16/35
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ROTOR BALANCER - Dual plane balancing procedure

1 2 Remove trial weight from second plane Firmly attach a balancing weight of the required mass to the calculated position on each
. plane. Press "NEXT™ to remeasure.
Correction
VIB1 [m/s2] | ANGLET[] | WB2[V] | ANGLE2[] | SPEED [Rpm]| CORR.MASS1[g) | CORR.ANGLE1[7] | CORR.MASS2[g] | CORR.ANGLEZ2[] |
Iritial run 6.743 3237 8959 56.5 29595 ﬁ.,w 2
Trial 1 [0.96g] 7.219 3240 5,346 254.0 200 SE e
ial 2 [10,96 352 33, 28 84.3 29614 2 7
Trial 2 [0.95g] 4,35, 13.7 4,286 4 29514 ..T, == 1012 S e
a0 an kax 04916 g/mis2 (328.3)
e sy kab 14,7330 g/m/s2 (2430
: v W ; kba 26838 o/mis2 (160.77)
] \ : ‘\ kbb: 57745 9/mis2 (215.3)
W : s b : o \ n
% ‘-‘ i Plane 1: 1012 (0,539 g)
' Plane2 M54 °(2487¢)

# : -5 \\ . : K

Trisl weight position - Trisl weight posiion T
Correction weight position 270 Comection weight posttion 270

Illustration 19: Correction weights and angles

6.2.4. Correction run

Now remove the trial weight #2, before you continue.
Then mount the correction weights and start the measurement.
In our example the result for both planes has been improved, the “l.run” vector has smaller amplitude

than the “Initial run” vector. Actually it worked better for the first plane, so we would have to go for a
second corrective run.

Balancing V20-1 17/35
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ROTOR BALANCER - Dual plane balancing procedure

1. run Run the machine to record the new rotor vibration and phase angle. RPM should be equal to previous measure.
Measure HEASURE
VIB1 [m/s2] | ANGLET[] | WBZ[M] | ANGLE2[] |SPEED[Rpm]| CORR.MASS1[a]l | CORR.ANGLE1[] | CORR.MASS2[g] | CORR.ANGLE2[] |
Iitial run B5.743 3237 8,959 565 29535 = —
Tiial1 [0.360) 7219 240 5,346 %40 9600 % g e ;
al 2 111 SEa ) 2957 at ] = e
r"“’f [;3’54 ;s”; ;23? ;‘;; :f;u ?ﬁ?l%m;zn,ssa 0153/0450] | 101.2(900/1050] | 2487 (2427 /0,082) | 3454 [345.0/0.0]

L . : : 0,297 [0.037 /0.261] | 268.2[255.0/270,0] | 0.203[0.118/0.085] | 96.3[30.0/105.0]
Plane 1 vibxations [n/52] Cinfluonco veotos |
Vibl: 0098 20 Vb2 0128 -20 kax 04916 g/m/s2 (328,37
Angl: 31239 : Ang2 740 ; kab: 14,7380 g/m/fs2 (243.07

RPM: B015 : RPM: 6015 : kbs 26836 g/m/s2 (160.7°]
¢ : Kbb: 57745 g/mis2 (2153

| :

—E~1|} 5' Flare 1: 2550 [18] (0,037 g)
2700 [19](0.261 g

Plare 2: 90.0°[7](0118g)
105,0 * [8] (0,086 )

Trial 1[0.96g]
410 £10
<20 ~20

Illustration 20: first correction run

The weights for the next run are already suggested. As you can see, the mass is already significantly
lower. It should decrease further with each following run.

6.3. Options

6.3.1. View options

The “Show names in graph” option — as seen in previous screenshots — adds the names to the vectors of
each run, e.g. Initial run, Trial, 1.run, Current...

To check if amplitude and phase are stable at the operational speed, it may be helpful to trace the
current vector over the change of RPM, this can be done by selecting “Trace current measure”.

Balancing V20-1 18/35
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N R e
|| vie 0000 ~05

|| Anglec 2047
Feset all values BFM: 1653

View Oplions =
=

[7] Show names in graph 1 -O %
o o e '

[ IDhideplaneTto 3 - :
T e dar ,_\ ’ .......... e

[ | Lieawe risd waeight o rotos : '

Measwe 8]

@) Immediately :

") when RFM iz in bounds
500 =50

;
Atoaaticaly siop maasixing e ~05
Illustration 21: Trace vector

6.3.2. Weight splitting

When you have a rotor/plane with a certain number of slots/blades/holes, where the weights can be

mounted, it would be much easier to know the position number and weight value instead of the
absolute angle.

This can be done by selecting “Divide plane xx to xx" from the properties. In our example we have a
plane with 24 holes, so we mount weights in positions 3 and 4.

After adding the trial weight, and before adding the correction weight, there is a possibility to check the

option “Leave trial weight on rotor”. This is a nice feature for any situation, where removing the trial
weight is a big effort.

Balancing V20-1 19/35
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6.3.3. Measure options

acing weight of the required mass to the calculated position on the rotor. Press "NEXT @

Illustration 22: Weight splitting

CORR. MASS [g] | CORR. ANGLE [] |
5 2075 [0.202 /1,554 4316300/ 450]
a0 System char: 11,1153 gV
1'.|.=, Chas, angle: 306727
o -" ‘\_ | Comection
S : " \\
; : b
= =
- i -1.-‘ Unbalance
| [ e R e -0
-~ : b
5 :
N m n
¥ '
A ’ o
= el
Trial weight position t
Conectin weght posiion 2m

During the procedure, when you click the Measure button, the data is averaged over the time shown
below (Automatically stop measuring after xx seconds).

To ensure the measurement is performed always at the same RPM, you can additionally set a target

value and boundary.

@ Immediately
) When RPM is in bounds

500 [ #A(s0 [
Automatically stop measuring after
5 v seconds

Illustration 23: Measure options

Balancing V20-1
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6.3.4. Link multiple instances

Sometimes — when amplitude and phase of the signal are not stable — you have to find a different
location for mounting the sensor, to get a better signal.

To save time, you can mount multiple sensors and measure them at once, and then decide which signal
to take. The whole procedure is the same, but you only need to operate one VC (visual control), all the
other instruments will follow, of course providing different results.

| Balandng 1 | Bancing 2 | Balanang 3 | + |

Search Q  mumber of planes Approx. balandng speed
7| ace1 [ sngle plane - T,
3 ﬁg 15t plane: accl

[ Balanang 1 | Balandng 2 | Batancing 3 | + |

Input

Search Q  Humber of planes Approx. balandng speed
= o — N
3 1st plane; acc2
I ] -
Drigat Balsncing settings
1§_¢¢'d' Q rn-bu-nfph-m [ Approx, balancng speed
_accl Singhe plane - 3000 RPM
b 15t plane: acc3
Frequency source Sensar Frequency channel Filter
D (counters v [Encoder-360 o)) (oo M

Illustration 24: Creating multiple instances in channel setup

Therefore, in Measure mode please check the “Link options” (left lower part).

The Rotor Balancer visual control can be picked from the instrument toolbar in Design mode. The
channels “Speed” and “xxx/Time domain harm” have to be assigned to it.

Balancing V20-1 21/35
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il ia ] - e

R e - - T — -
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T SR 1 = T ‘ - - 1 - 1| e T domsie e
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. | tidh e | 1 1 { T A
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Illustration 25: Multiple instances in Measure mode
Which of the results should now be chosen for the correction?
e The one where amplitude and phase is stable.

e The one with the smallest influence vector.

The influence vector describes the relation between the vibration pattern change on specific mass
change.

1g/mm/s tells us that 1g will change the vibration level of first order for Imm/s.
If the influence vector is 0,5g/mm/s we only have 0,5g to get the same vibration change.
So we should carry on balancing where a small trial mass will give us a high vibration signal.

So unbalance is clearly seen on structure and not damped. So, we should carry on where the influence
vector is 0,5g/mm/s!

Charactenstics

System char.:  0,2825 g/m/s2
Char. angle: 85.22°

Illustration 26: Influence vector

6.3.5. Initialize with system characteristics

If Balancing was already done on a particular shaft, and the system characteristic is known, a trial weight
run is not necessary once again; the system characteristics parameters can be entered manually
instead, to get the correction mass calculated immediately.
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This could be used if a shaft is balanced multiple times in a certain interval.
The system characteristics describe the relation between mass and vibration.

If a previous setup was stored, and loaded again, the system characteristic was stored in the balancing
visual control, too. Now it could be entered manually or RESET ALL VALUES could be pressed.

Reset |=| Fre
ERETRETBIEEE

Syztem char: 02825 g/mdse
Char. angle: gh22 "

’ Reset all values ]

Illustration 27: Get values from previous measurement

After that is done, the procedure will start on “Enter Sys.Char.”. After the Initial run (chapter 4.2.1), instead

of a trial mass, the VC will automatically overtake the previous system characteristics.
ROTOR BALANCER - Single plane balancing procedure

Enter Enter system characteristics from previous measure.
Sys.Char.
D Initialize with trial weight M Initizlize with system characteristics
Trial weight mass I:l g System characteristics: a/mis2
Syt g
Trial weight iadius: [0 | mm (Optional)

Illustration 28: Enter system characteristics

e Hint
',O: To rebalance a system with the use of the previous system characteristic values, following
z requirements have to be met:

rotor was previously balanced with trial mass

rotor characteristics were not changed

position of the first trial mass must be known (mark on shaft/disc)

if optical tacho probe was used: the reflective sticker (trigger zero signal) must stay at the same
position

optical tacho probe and vibration sensor must have the same angle relative to each other

e same balancing speed (RPM)

6.3.6. Acceleration to velocity calculation

With DewesoftX®), it is possible to directly integrate from acceleration to velocity in the channel setup.
Just activate the checkbox, and set the according filter (recommendation 4th order, 4 Hz). Due to the
mathematical integration, there is a constant added to the result, which must be filtered out. If the filter
order is too high and the Low frequency is too low, you can see a slow-moving offset, even if there is no
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signal at the input! - In this case please adjust the filter properly, use an FFT to check for your lowest
interesting frequency.

A

Channel name Description Color Min value Max value Format Decimals Sample rate
Used stored | [ar1 |- | |Auto | |auto Fixed w|o [Fauts | soo0 vl g ] =>

Measurement IEPE e

Used sensor |<NU sensor > ¥
Range 10000 ~ | (7] Dual care T mv Physical quantity | Acceleration ~
Low-pass filter  Off b Unit mjs2 i
. IEPE (1)
Coupling AC 1Hz o
[ pisplacement
Excitation L ~ | mA
IEPE ,_’~I Velodty I 2
— A
A Time integration, derivation setup S o x
Filter low frequencies and DC
Order Low High
Scope || FFT || Scaling
Output unit [Juse custom scale
5 1
0000mY | e g i b
E il Scale factor: 1
4260 my 2z Response  Cpeffigents
2902 mv =]
ImV
4261 mY Wy
=
=
g\
-10000 mV :

'
th
=)

Illustration 29: Velocity calculation in channel setup

6.3.7. Removing mass

At any time, mass can be removed from the rotor (e.g. by grinding) instead of adding. Therefore please
just apply it on the opposite side (+ 180°).
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7. Analyse

During the whole process all raw data is stored, see below the green curve in the overview instrument.
Additionally, when we reload the data file in Analyse mode we will have angle and mass data of all runs
(initial, trial, correction).

As expected, the last run has the smallest amplitude (=less vibrations), which means our rotor has been
balanced successfully.

ElE) .

. ROTOR BALANCER - Single plane balancing procediss
Fliesat a8 valers | Anal
Fimsat &t 1 i run maode
Measure
[#] Show names in gragh VIB V] [ ENGLE] SPEED [Rpml
] Tiaos eurset bl 018 1698 T
L R 3
BEEE Y. n 00z [ 22 29604 - -
[¥]Dhidsplane 110 28+ e -
e, | | T
; Vi 0000 05 Systemchar: 107841 gV
Love triad wesght on rotor g 00 : Cha anglec  30.20°
@ lmmediotely x Angat: 00 ()
7 Wihen RPM is in bounds = 025 Massl; e g
Al e H > e 1065.0° 18
S0 W 3 | Mas2 01439
ukcemaficaly sop megsrng olts 160 = ki |
5 - seconds H
[+ Link il wighiz %1125 \ g =
(7] Lk i s b L G
: Tral weight posiion
- 05 ' Conection weight pozhion ko]

Illustration 30: Analyse screen with raw data and results

The RotorBalancer visual control shows the polar plot with the vectors of each run, in the table you can
see the correction masses and angles for each run.

How to export these, is shown in the next section.

Important
Balancing is only working “live” in Measure mode!
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8. Export

As shown in the previous chapter, when we have successfully balanced a rotor and collected the data,

you can export the data of all runs.

Therefore click on the RotorBalancer visual control element to be active, then select Edit » Copy data to

clipboard. Then you can paste the data e.g. to Excel, as shown below.

E > B B TEm B | B E romessonso ] Copyimage o clpbosd

't. « A0 B 1}( - Bl @ H ! ! | - B stong stopped at 14.07.2015 cw 5 ; ' -
Play  Replay speed 1x Mode  Sound Offfene math  Axto recalc sk Regardar Seape W : opy group image to clipboard
ra— Copy streen image to chpboard
o |- ——— G T nes Tt
OTOR BALA ingle plane balancing proced Copy all channels dath to
Rezet ol vabusy o o it
il 1. run Analyse made. Save to file...

[T | Measure Save data to ..

vl in gaph = VB [v] ANGLEA] | SPEED [Rpm) CORR. MASS [g]

|| Trace curment measus | | reisleun _Gaee 1698 I 29599 ey _——

il | Trial §0.950] 0141 197.2 29530 = =l = -

(EETS— oz T T 20112

(V] Divide plans 11 24 5 0,238 [0087 J Widd] et

ooz o - | | S |

| Lavs trial wosight on roloe m%ﬁw ; an Systemchar: 107841 oV

[N | | 7 00

% m | .: -,
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S0 ffis0 i ; L - AN S (g #- Szesenumbouch zahi E —ﬁ
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lllustration 31: Export data of VC
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9. FAQ

This section should help to find quick solutions for known problems.

9.1. Amplitude and Phase not stable

The amplitude and phase must be stable to get a reliable result. For verification you can use the option
“Trace current measure” as described on page 14, chapter 4.3.3 Measure options. The curve must be
stable and not jump at the operational speed. If it does jump, there can be several reasons.

e Vibration signal is too small / noisy.

Please mount the accelerometer at a different position.

e RPM signalis not stable.

Check tacho signal and readjust trigger level.

e Balancing is done close to or on structural resonance frequency. The operating speed is close to
the resonance frequency of the structure. Therefore the phase is changing for 180deg. If first
order falls on such a resonance, a small frequency change (rom change) will create a big phase
change.

Below a modal test has been done on a structure. The machine is operated at 50 Hz (3000 RPM), where
amplitude and phase are stable, you will get a good result. Please compare to the region of around 300
Hz. There is a big phase jump, where it would be impossible to get a stable initial run vector.

Bode plot

(=]
-

5

£

E

A S

5 o

] L

il T s i s gin s i it s e s Aisi o a o o

i ]
5 =
g . . . E

0,000 250,000 500,000 750,000 1000.000
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0,000 250,000 500,000 750,000 1000,000

lllustration 32: Modal analysis

9.2. RotorBalancer Visual Control not found

e Thevisual control called “RotorBalancer.vc” has to be located in the Addons folder of your
DewesoftX® installation (e.g. D:\\DewesoftX\Bin\Addons). If it's not there, please restart the
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DewesoftX® Fullinstaller, select “Modify” and activate at least the Plug-ins and Visual controls of
the Add-ons section.

Select Features
Select the features setup will install.

Jescription

Installs Add-ons

Drivers
External Dependendes
Manuals

DEWESoft’

measurement innovation

< Back Next > Cancel

Illustration 33: Modify DewesoftX® installation

e After you have ensured, the plugin exists in the correct folder, please check under Settings and
do the “Register plugins”, as described on page 2, chapter 1.4 Plug-in Installation
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10. Warranty information

Notice
The information contained in this document is subject to change without notice.

Note:

Dewesoft d.o.o. shall not be liable for any errors contained in this document. Dewesoft MAKES NO
WARRANTIES OF ANY KIND WITH REGARD TO THIS DOCUMENT, WHETHER EXPRESS OR IMPLIED.
DEWESOFT SPECIFICALLY DISCLAIMS THE IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE. Dewesoft shall not be liable for any direct, indirect, special,
incidental, or consequential damages, whether based on contract, tort, or any other legal theory, in
connection with the furnishing of this document or the use of the information in this document.

The copy of the specific warranty terms applicable to your Dewesoft product and replacement parts can
be obtained from your local sales and service office. To find a local dealer for your country, please visit
https://dewesoft.com/support/distributors.

10.1. Calibration

Every instrument needs to be calibrated at regular intervals. The standard norm across nearly every
industry is annual calibration. Before your Dewesoft data acquisition system is delivered, it is calibrated.
Detailed calibration reports for your Dewesoft system can be requested. We retain them for at least one
year, after system delivery.

10.2 Support

Dewesoft has a team of people ready to assist you if you have any questions or any technical difficulties
regarding the system. For any support please contact your local distributor first or Dewesoft directly.

Dewesoft d.o.o.
Gabrsko 11a
1420 Trbovlje Slovenia

Europe Tel.: +386 356 25 300

Web: http://www.dewesoft.com

Email: Support@dewesoft.com

The telephone hotline is available Monday to Friday from 07:00 to 16:00 CET (GMT +1:00)

10.3. Service/repair

The team of Dewesoft also performs any kinds of repairs to your system to assure a safe and proper
operation in the future. For information regarding service and repairs please contact your local
distributor first or Dewesoft directly on https://dewesoft.com/support/rma-service.

10.4. Restricted Rights

Use Slovenian law for duplication or disclosure. Dewesoft d.o.0. Gabrsko 11a, 1420 Trbovlje, Slovenia /
Europe.
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10.5. Printing History
Version 2.0.0, Revision 217 Released 2015 Last changed: 23. July 2018 at 16:54.

10.6. Copyright

Copyright © 2015-2019 Dewesoft d.o.o. This document contains information which is protected by
copyright. All rights are reserved. Reproduction, adaptation, or translation without prior written
permission is prohibited, except as allowed under the copyright laws. All trademarks and registered
trademarks are acknowledged to be the property of their owners.

10.7. Trademarks

We take pride in our products and we take care that all key products and technologies are registered as
trademarks all over the world. The Dewesoft name is a registered trademark. Product families
(KRYPTON, SIRIUS, DSI, DS-NET) and technologies (DualCoreADC, SuperCounter, GrandView) are
registered trademarks as well. When used as the logo or as part of any graphic material, the registered
trademark sign is used as a part of the logo. When used in text representing the company, product or
technology name, the ® sign is not used. The Dewesoft triangle logo is a registered trademark but the ®
sign is not used in the visual representation of the triangle logo.
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11. Safety instructions

Your safety is our primary concern! Please be safe!
11.1. Safety symbols in the manual

Warning

Calls attention to a procedure, practice, or condition that could cause the body injury or death

J@/~ Caution

& Calls attention to a procedure, practice, or condition that could possibly cause damage to
equipment or permanent loss of data.

11.2. General Safety Instructions

. Warning

The following general safety precautions must be observed during all phases of operation, service, and
repair of this product. Failure to comply with these precautions or with specific warnings elsewhere in
this manual violates safety standards of design, manufacture, and intended use of the product.
Dewesoft GmbH assumes no liability for the customer’s failure to comply with these requirements.

All accessories shown in this document are available as an option and will not be shipped as standard
parts.

11.2.1. Environmental Considerations

Information about the environmental impact of the product.

11.2.2. Product End-of-Life Handling

Observe the following guidelines when recycling a Dewesoft system:

11.2.3. System and Components Recycling

Production of these components required the extraction and use of natural resources. The substances
contained in the system could be harmful to your health and to the environment if the system is
improperly handled at its end of life! Please recycle this product in an appropriate way to avoid
unnecessary pollution of the environment and to keep natural resources.

This symbol indicates that this system complies with the European Union’'s requirements
according to Directive 2002/96/EC on waste electrical and electronic equipment (WEEE).
Please find further information about recycling on the Dewesoft web site www.dewesoft.com

Restriction of Hazardous Substances
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This product has been classified as Monitoring and Control equipment and is outside the scope of the
2002/95/EC RoHS Directive. However, we take care of our environment and the product is lead-free.

11.2.4. General safety and hazard warnings for all Dewesoft systems

Safety of the operator and the unit depend on following these rules.

Use this system under the terms of the specifications only to avoid any possible danger.

Read your manual before operating the system.

Observe local laws when using the instrument.

DO NOT touch internal wiring!

DO NOT use higher supply voltage than specified!

Use only original plugs and cables for harnessing.

You may not connect higher voltages than rated to any connectors.

The power cable and connector serve as Power-Breaker. The cable must not exceed 3 meters,
the disconnect function must be possible without tools.

Maintenance must be executed by qualified staff only.

During the use of the system, it might be possible to access other parts of a more comprehensive
system. Please read and follow the safety instructions provided in the manuals of all other
components regarding warning and security advice for using the system.

With this product, only use the power cable delivered or defined for the host country.

DO NOT connect or disconnect sensors, probes or test leads, as these parts are connected to a
voltage supply unit.

Ground the equipment: For Safety Class 1 equipment (equipment having a protective earth
terminal), a non-interruptible safety earth ground must be provided from the mains power
source to the product input wiring terminals.

Please note the characteristics and indicators on the system to avoid fire or electric shocks.
Before connecting the system, please read the corresponding specifications in the product
manual carefully.

The inputs must not, unless otherwise noted (CATx identification), be connected to the main
circuit of category Il, lll and IV.

The power cord separates the system from the power supply. Do not block the power cord, since
it has to be accessible for the users.

DO NOT use the system if equipment covers or shields are removed.

If you assume the system is damaged, get it examined by authorized personnel only.

Adverse environmental conditions are Moisture or high humidity Dust, flammmable gases, fumes
or dissolver Thunderstorm or thunderstorm conditions (except assembly PNA) Electrostatic
fields, etc.

The measurement category can be adjusted depending on module configuration.

Any other use than described above may damage your system and is attended with dangers like
short-circuiting, fire or electric shocks.

The whole system must not be changed, rebuilt or opened.

DO NOT operate damaged equipment: Whenever it is possible that the safety protection
features built into this product have been impaired, either through physical damage, excessive
moisture, or any other reason, REMOVE POWER and do not use the product until the safe
operation can be verified by service-trained personnel. If necessary, return the product to
Dewesoft sales and service office for service and repair to ensure that safety features are
maintained.

If you assume a more riskless use is not provided anymore, the system has to be rendered
inoperative and should be protected against inadvertent operation. It is assumed that a more
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riskless operation is not possible anymore if the system is damaged obviously or causes strange
noises. The system does not work anymore. The system has been exposed to long storage in
adverse environments. The system has been exposed to heavy shipment strain.

e Warranty void if damages caused by disregarding this manual. For consequential damages, NO
liability will be assumed!

e \Warranty void if damage to property or persons caused by improper use or disregarding the
safety instructions.

e Unauthorized changing or rebuilding the system is prohibited due to safety and permission
reasons (CE).

e Be careful with voltages >25 VAC or >35 VDC! These voltages are already high enough in order to
get a perilous electric shock by touching the wiring.

e The product heats during operation. Make sure there is adequate ventilation. Ventilation slots
must not be covered!

e Only fuses of the specified type and nominal current may be used. The use of patched fuses is
prohibited.

Prevent using metal bare wires! Risk of short circuit and fire hazard!

DO NOT use the system before, during or shortly after a thunderstorm (risk of lightning and high
energy over-voltage). An advanced range of application under certain conditions is allowed with
therefore designed products only. For details please refer to the specifications.

e Make sure that your hands, shoes, clothes, the floor, the system or measuring leads, integrated
circuits and so on, are dry.

e DO NOT use the system in rooms with flammable gases, fumes or dust or in adverse
environmental conditions.

e Avoid operation in the immediate vicinity of high magnetic or electromagnetic fields,
transmitting antennas or high-frequency generators, for exact values please refer to enclosed
specifications.

e Use measurement leads or measurement accessories aligned with the specification of the
system only. Fire hazard in case of overload!

e Do not switch on the system after transporting it from a cold into a warm room and vice versa.
The thereby created condensation may damage your system. Acclimatise the system unpowered
to room temperature.

e Do not disassemble the system! There is a high risk of getting a perilous electric shock.
Capacitors still might be charged, even if the system has been removed from the power supply.

e The electrical installations and equipment in industrial facilities must be observed by the security
regulations and insurance institutions.

e The use of the measuring system in schools and other training facilities must be observed by
skilled personnel.

The measuring systems are not designed for use in humans and animals.
Please contact a professional if you have doubts about the method of operation, safety or the
connection of the system.

e Please be careful with the product. Shocks, hits and dropping it from already- lower level may
damage your system.

e Please also consider the detailed technical reference manual as well as the security advice of the
connected systems.

e This product has left the factory in safety-related flawlessness and in proper condition. In order to
maintain this condition and guarantee safety use, the user has to consider the security advice
and warnings in this manual.

EN 61326-3-1:2008
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IEC 61326-1 applies to this part of IEC 61326 but is limited to systems and equipment for industrial
applications intended to perform safety functions as defined in |[EC 61508 with SIL 1-3.

The electromagnetic environments encompassed by this product family standard are industrial, both
indoor and outdoor, as described for industrial locations in IEC 61000-6-2 or defined in 3.7 of IEC 61326-1.

Equipment and systems intended for use in other electromagnetic environments, for example, in the
process industry or in environments with potentially explosive atmospheres, are excluded from the
scope of this product family standard, IEC 61326-3-1.

Devices and systems according to IEC 61508 or |IEC 61511 which are considered as “operationally
well-tried”, are excluded from the scope of |IEC 61326-3-1.

Fire-alarm and safety-alarm systems, intended for the protection of buildings, are excluded from the
scope of |[EC 61326-3-1.
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12. Documentation version history

Version Date Notes

Plugin Version 3.0 26.03.15 RotorBalancer 3.0 visual control
instrument

Doc Version 1.0 20.07.15 initial revision for plugin version 3.0

Doc Version V20-1 10.8.2020 New template
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