Balancing rotors in one plane with multi-point
vibration measurements

This type of balancing is necessary for certain types of machines that are balanced on-site.
In such machines, there is another problem related to loosening, a structural issue, or
something else. In these cases, for a number of reasons, this problem cannot be eliminated
before balancing on-site. In these cases, when balancing, it can happen that vibrations at one
measuring point decrease, but at a certain moment, at another point begin to increase. Then
it is necessary to place such a balancing weight at which vibrations are minimal at all
measuring points.

Balancing app capabilities:

* (alculation of unbalance with the possibility of optimizing according to several
points of measurements of the machine, in different directions (vertically and
horizontally), and on different bearing supports.

* Finding the optimal balancing weight and angle by minimizing the vibration
energy of all measured points using the method of least squares with complex
numbers. This value was previously searched manually from the graphs; now it is
calculated automatically.

» The test weight remains/does not remain

* Angle of the weights depending on whether the measurement is in the direction of
rotation or vice versa

» (Calculation of the required test weight

» Saving the balancing data to a file and loading the saved data from a file

» Language English / Bulgarian

* Printing and saving to a pdf file

The application is universal and works on:
Windows, macOS, Linux, Chrome OS, Android, 10S.



Application description

Balancing in 1 plane with multiple measuring points
Input data: Measured amplitude and phase before and after
placing a Trial weight for measurement point 1
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To install it, you need to load it in the Chrome browser. After that, an installation icon will
appear in the upper-right corner of the browser. It can be installed on a computer, laptop, tablet,
or phone under operating systems: Windows 10/11, macOS, Linux, ChromeOS, Android, iOS.



Optimization and finding the balancing weight

MopeasT 3a Besika H3MEpBATETHA TOYKA
34 BCEKH pell i (MiMepBaTeHa TOYKA) HMaMe:
» Dazos BekTOp Ha BHOpamMATa (cien Maxane HIH ocTaBaHe Ha npobHaTa Maca):

20; (complex)

*  KOMIUICKCEH KOG(HUIHEHT Ha BAHAHHE:
s; (complex, or AO—+A1l ¢ mpoGHa Maca)
AKO CIIOKHM HAKAKEA KOPHTHPAMA Maca (M) (ChIO KOMIUIEKCHO YHCI0 — Maca + wrka), BuOpanuaTa
B 1-TaTa TOYKa CTaBa.
zi(m) = zp; + sim
Henta e na HaMepiUM €100 00110 M 33 BCHYKH TOYKH, TAKa 4e obuiaTa Bﬂﬁpaﬂ}{ﬂ Ja ¢ MHHHMAJIHA.

Kakpo Mmunumuzupame?
Haii-ecTecTREHHAT KI.'II»IT'SPHH = C}’\dﬂTﬂ OT KBANPATHTE HA HMI'I JTHTYIHTE:

J(m) = Z zi(m) Z |z + sim/|?

Tosa e .enepruara™ Ha BUOPALMHTE BLE BCHUKH TOUKH.
Hcrkame:

Mope = arg min J(m)
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* MOV HA KOPHTHPALIATA Maca:
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- BI'EJ HA KOPHIHPAIIATA MACa:

Hupt - arg[?”'upt)

It should be noted that the least squares minimization criterion does not give the best
solution with absolute accuracy. This is because another function is minimized - the sum
of squares, while we are looking for the minimum of the real amplitudes.

For this purpose, additional optimization has been made after using this criterion.
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