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1. Conventions 

The following conventions are used throughout this operation manual to call special 

attention to the associated text:

  

A note paragraph contains special comments or instructions.

  

A caution paragraph alerts you to actions that may injury personnel or have impact 

on the equipment.

An attention paragraph alerts you to actions that may have consequences for 

equipment and/or personnel. 
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2. Introduction 

This operation manual is intended to familiarize users with application, 

design, operation principle, operation instructions, measurement procedure, 

safety requirements and requirements to transportation and storage of the 

vibrometer-balancer BALTECH VP-3470.

Read the operation manual carefully before you start using the vibrometer-balancer 

BALTECH VP-3470.

BALTECH wants our users to be satisfied with the vibrometer-balancer 

BALTECH VP-3470. If you have any questions do not hesitate to address to us at 

any time. 
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3. Safety measures 

3.1.  General provisions

BALTECH VP-3470 is a vibrometer balancer that can be used by any technician 

who has received the training at the BALTECH training centre on the course TOP-

105 “Dynamic balancing of the rotors in the own bearings or on the balancing  

machines” or TOP-103 “Foundations of the vibration diagnostics”. The instrument 

should be used only for its intended purpose. Always observe safety precautions 

according to ISO 20806-2007  “Mechanical vibration. Criteria and safeguards for the 

in-situ balancing of medium and large rotors”.

Nonobservance of the safety requirements may result in serious injury, death or 

failure of the instrument. 

For this purpose: 

• Do not use the instrument if there are any damages.  

• Always use the instrument only for its intended purpose.

• Observe the safety regulations related to the operation of electrical installations.  

The vibrometer-balancer BALTECH VP-3470 should be powered from the constant 

low voltage generated by a network adapter or internal batteries. 

 

Keep sensors and cables away from moving parts.



12 Safety measures

BALTECH VP-3470
Operation manual

It is strictly prohibited to use the instrument if the atmosphere contains more than 

20 per cent of the lower explosive limit of a flammable or explosive substance.

 

3.2.  Personnel safety 

During the on-site balancing an operator should have safe access to moving parts to 

install trial and correction weights on them. Strictly observe the safety instructions 

specifying actions that allow safely stopping the machine operation and instructions 

related to the use of auxiliary equipment, excluding its contact with rotating 

components. 

3.3. Machine operation mode during the balancing procedure 

During the on-site balancing the machine starts up and stops repeatedly that can 

cause excessive loads. In this case the machine operation requires a special analysis. 

The example of this analysis is given in the Table 1 “Safety measures for some types 

of machines”. 

Repeated startups and stops may result in reliability degradation and service life 

reduction of the machine. 
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Table 1. Safety measures for some types of machines

Machine 
class 

Example Safety measures 

Turbines Steam or gas turbine Stop the machine to add a correction weight 
and apply a phase mark. Make sure that the 
shaft is not bent. For this purpose rotate the 
shaft for a time to achieve the temperature 
equalization.  

Electric 
motors

Motor for 
high
performance fan 

Some types of the electric motors are 
allowed to be started up only a limited 
number of times per hour. The speed taker-
up from zero to maximum amount can be 
uncontrolled. Therefore the size of the trial 
weights should be selected in such a way 
that the machine can’t be damaged in case 
of their installation in improper position.     

Large fans High-performance 
induced draft fan

The air current generated be the fan 
during the balancing procedure should 
be distributed properly. Sometimes it is 
necessary to close the air valve which can 
lead to a breakaway. The fluids fed by the 
fan can be hot or contain harmful substances 
therefore an operator should not access the 
fan (to install the correction weight, etc.) till 
the operation conditions are safe. 
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Machine 
class 

Example Safety measures 

Electric 
generators 

The electric 
generator with 
hydrogen cooling and 
drive from steam or 
gas turbine 

The above mentioned is related to the 
turbines. To enable the access to the internal 
correction planes it is sometimes necessary 
to use air instead of hydrogen. 
But for most generators the duration of run 
and maximum rotation frequency are limited 
when working in air medium even if there is 
no voltage and load. These restrictions must 
be observed during the balancing process. 
Make sure that the seal is lubricated properly 
when working in air medium. Dismounting 
of some internal wind breaker plates can be 
required to facilitate access to the internal 
correction planes.   Also make sure that 
the dismounting will not cause significant 
reduction in the quality of the generator 
cooling. 

3.4. Laser safety

According to the ISO 60825-1-2009 the tach used in the device bolongs to the 2nd 

class of laser equipment. The tach is eqipped with a laser diode of capacity less than 

1 mWt  and wave length in the range 635-670 nm. 

By operating the equipment you should follow special requirements: 

- do not open the tach. 

- do not observe laser light sources by the powered tach. 

- do not direct a laser bearm in the eyes of others.

All repair works, which need the tach to be opened, should be performed only by 

specialists of BALTECH GmbH.

3.5. Installation of trial and correction weights 

When you add the trial and correction weights make sure they are fixed properly 

and can withstand the developing centrifugal force. The correction weights should 

not interfere with the normal machine operation. If the installation procedure of the 

correction weights is specified in the manufacturer’s instructions, strictly observe 

them. 



BALTECH VP-3470
Operation manual

Technical description 15

4. Technical description 

4.1. Application 

The vibrometer-balancer BALTECH VP-3470 is designed to perform:

1) measuring, recording and analysis of the vibration parameters, rotation frequency 

of rotating machines and mechanical structures with the purpose of monitoring and 

diagnostics of their technical condition. BALTECH VP-3470 allows performing the on-

site monitoring of electric motors, pumps, fans, exhausters, compressors, turbines, 

generators in various industries.

2) balancing (up to 4 correction planes and 16 measure points). 

4.2. Technical characteristics 

The technical characteristics of BALTECH VP-3470 are given in the Table below. 

Table 2. Technical characteristics

Frequency range, Hz from 2 to 10000
Measurement range of RMS vibration 
acceleration at the base frequency 
159.2 Hz, m/s²

from 0,5 to 300

Measurement range of RMS vibration 
velocity at the base frequency 159.2 
Hz, mm/s

from 0,5 to 200

Measurement range of vibration 
displacement Peak-Peak at the base 
frequency 79,6 Hz,  um

from 1 to 1000

Permissible absolute error of RMS 
vibration acceleration measurement  
within the frequency range  10 – 5000 
Hz within the operation range of 
amplitude and temperature, m/s²

±(10%А + 0.1), where A –current 
value of the vibration acceleration, m/
s²

Permissible absolute error of RMS 
vibration velocity measurement  within 
the frequency range  10 – 2000 Hz 
within the operation range of amplitude 
and temperature, mm/s

±(10%V + 0.1), where V –current 
value of the vibration velocity, mm/s
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Permissible absolute error of 
Peak- Peak vibration displacement 
measurement  within the frequency 
range  10 – 1000 Hz within the 
operation range of amplitude and 
temperature, um

±(10%S + 1), where S –current 
value of the Peak-Peak vibration 
displacement, um

Measurement range of rotor frequency 
range, rpm

from 60 to 24000

Permissible absolute error of rotor 
frequency range, Hz (rpm)

± 0,1%F, where F – current value of 
rotation frequency, Hz (rpm) 

Cutoff frequency, Hz 200, 500, 1000, 2000, 5000, 10000
Number of lines 400, 800, 1600
Windows Rectangular, Hanning, Blackman- Harris
Dynamic range, dB Not worse than 75
Envelope detector with band-pass filters

2/3 octave, Hz 4000, 5000, 6300, 8000
1/3 octave, Hz 4000, 5000, 6300, 8000
1/1 octave, Hz 4000, 5000, 6300, 8000
Graph display LCD
Display size 3.5"
Display resolution,  320х240 pixel  320х240
Memory size, MB 8
Keyboard Film 
External device USB
Battery charge indicator Red/Green Charged/Discharged
Protection class IP 54
Display unit weight, kg Not more than 1.00
Weight in the case, kg 190х140х38
Dimensions in the case, mm Not more than 9.00
AC supply voltage, V / Hz 470х140х380
AC supply voltage, V / Hz 220±22 / 50
Power supply, V / mAh 3.3 / 2000
Battery charging time, hour 4
Battery working time, hour Not less than 8
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4.3. Delivery set 

The delivery set of the vibrometer-balancer BALTECH VP-3470 is given below.

Table 3. Delivery set

№ 
п/п Name Article Q-ty Appearance

1.  Display unit 8234 1

 

2.  Shroud 7006 1

3.  Power supply 4016 1
 

4.  Vibration transducer with mounting 
magnet 8145 2

5.  Magnetic stand for tachometer 8147 1

 

6.  USB cable 6442 1

7.  Angle gauge 6072 1

 

8.  Led stroboscope 7473 1  

9.  Tachometer with holder 8148 1
 



18 Technical description

BALTECH VP-3470
Operation manual

№ 
п/п Name Article Q-ty Appearance

10.  Electronic scales 4543 1
 

11.  Middle clamp 4545 1
 

12.  Small clamp 4557 1
 

13.  Scissors 5992 1
 

14.  Signal cable for BALTECH VP-3470 7291 3
 

15.  Reflective film 8151 1

 

16.  BALTECH-Expert software 7991 1

17.  Operation manual 34-10-M-
EN 1

 

18.  Transportation case 8149 1
 

19.  Package 7209 1
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4.4. Design and operation of the display

Figure 1. Appearance of the display unit

The  display  unit  (Figure  1)  consists  of  single-chip  microcontroller  with  power 

regulation circuits, color LCD 320 x 240 pixels, four LiFePO4 batteries and nonvolatile 

memory for storage of reports and operation information.

There are two channels (01 and 02) on the top panel of the display unit for connecting 

the vibration sensors (Figure 2). There  is also an output  for  the tachometer and 

stroboscope. 

The output for the network adapter (1) and mini USB (2) are located on the lower 

panel of the display unit (Figure 3). 

Figure 2. Upper panel of the display unit 

1. Input «01 channel»
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2. Input «02 channel»

3. Output for stroboscope and tachometer

Figure 3. Lower panel of the display unit

1. Plug for a network adapter

2. USB input

The display unit has a robust aluminum housing (IP 65) with a film keyboard on 

the front panel. Data interchange between the display unit and PC is conducted via 

the USB interface. The function keys and alphanumeric keyboard are located on the 

front panel (Figure 4). 

To enter a letter press the corresponding button several times till the required letter 

is displayed. Press long (more than 2 seconds) to move to the next symbol. 

The button 0 is used for lacuna and full point. 
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Figure 4. Front panel of the display unit

1 – Battery indicator: 

Green – battery is charged,

Red – battery is charged

2 – Graphic display 

3 – CANCEL

4 – ENTER 

5 – Navigation buttons 

6 – Alphanumeric keyboard

7 – Power
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4.5. Marking and packing 

Marking of the computer unit contains (Figure 5): 

- name and label of a vibrometer; 

- trademark of the manufactor; 

- name of the manufactor; 

- serial number according to the system used on the factory; 

- specification number; 

- IP code according to ISO 14254; 

- marking of control units, cottector plugs; 

- approval mark of types of measuring instruments; 

- auxilary information: vibration standards according to ISO 10816-1.

Figure 5. Rear panel of the display unit

The production date is specified in the acceptance certificate. 

The system is packed in the transportation case with polyethylene foam inserts for 

transportation and storage (Figure 6). 
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Figure 6. BALTECH VP‑3470 in the transportation case 
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5. Operation conditions and prestarting procedures

5.1. Operation conditions 

BALTECH VP-3470 is intended for use in laboratory and production environment. 

It is strictly prohibited to use the instrument if the atmosphere contains more than 

20 per cent of the lower explosive limit of a flammable or explosive substance.

Environment conditions:

• Environment temperature: 0…+40°C

• Relative humidity, by 25°C: ≤ 95%

• Atmospheric pressure: 84…106,7 kPa (630-800 mm Hg)

5.2. Preparation to operation 

5.2.1. Unpacking and installation

Before you start operating:

• Check all the components for any damages and contamination. If necessary 

perform actions described in the section 11 “Maintenance”. 

Do not use the instrument if there are any damages. 

  

• Check the delivery set according to the p.4.3. “Delivery set”

• Make sure that the battery is charged.
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5.2.2. Accelerometer installation during vibration control 

There are several methods of accelerometer installation but the most common 

is mounting on a magnetic base, because this method is convenient and 

ensures measurement reliability. The magnetic base allows firmly mounting the 

accelerometer on a measurement object and performing measurements one-by-one 

on several machines using one accelerometer. The mounting and dismounting of the 

accelerometer with the magnetic base takes minimum time.

To ensure the reliable mounting of the accelerometer on the measurement object 

make sure that the magnet is firmly installed on the surface of the measurement 

object. The mounting surface should be 20х20 mm and free of dirt, corrosion and 

flaking paint. 

In some cases the sensor can be mounted on a stud or with a probe. 

The sensor mounting on the stud ensures the best repeatability of the measurement 

results, but  this mounting method  is  less convenient (mounting and dismounting 

require much time; the sensor cable can be damaged). 

The mounting with the probe is used when other mounting methods are not available.

The measure points should be marked because even small displacement of the 

sensor can lead to improper readings.  
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5.2.3. Installation recommendations 

If you use the MEASUREMENTS program the measure points should be selected 

according to the mounting method (Figure 7).

Figure 7. Mounting methods and measure points

a) Mounting on dampers with/without a subframe (Figure 7, a). 

The measure points should be located on all the damper mounting bolts, from the 

machine side, i.e. above damping, or on the machine bearing surfaces close to 

these bolts if there is no way to mount the sensor on the bolts. If the machine has 

a subframe, the measure points should be located directly on the points where the 

machine is mounted to the subframe. 

We recommend that you perform the measurement on the bearing units or as close 

to them as possible. 

The measurement should be carried out in every measure point in three perpendicular 

directions: vertical, horizontal and axial. The technical condition is estimated based 

on the highest vibration level. 

b) Rigid mounting (Figure 7, б)

The mounting procedure is the same as above. The only difference is that depending 

on a particular foundation design the measurements can be carried out only in one 
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or two directions where the foundation stiffness is the lowest. 

If the foundation stiffness is much the same in all three directions, the measurements 

should be made in all the directions. If the foundation stiffness is different in three 

directions, the measurement can be made only in the direction of the lowest stiffness. 

Moreover as opposed to monolithic structures the stiffness of the frame structures 

in the horizontal and axial directions are usually much higher than in the vertical 

direction. So the vibration levels can be higher in these directions than in the vertical 

one. 

Most attention should be given to the horizontal direction where the stiffness is lower 

and there is always an internal source of dynamic forces generated be the rotating 

rotor (as opposed to axial direction where high dynamic forces occur usually only 

due to poor alignment).

Never install the vibration sensors on auxiliary production parts: slopes, shrouds, 

etc. even if the vibration in these parts is the highest.

5.2.4. Accelerometer installation during the balancing and diagnostics

The measure points are selected based on the following:

а)  First  of  all  it  is  necessary  to  control  the  vibration  levels  on  the  bearing units 

because they fully take the dynamic forces generated by the unbalanced rotor. As 

a rule, the measurement directions are vertical and horizontal, i.e. radial to the 

rotation axis.   The balancing should be performed based on the measurement 

results, in the points (and directions) of the highest vibration level;

b) Before and after the balancing procedure it is necessary to measure the vibration 

according to the recommendations given in the p. 5.2.3;

c) Additional measurement points  can be measured depending on  the  individual 

requirements to a particular machine. If the vibration levels at the rotation frequency 

in the axial direction are comparable or exceed the vibration levels in the radial 
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direction (vertical or horizontal) it is necessary first to align the shaft. 

To perform the shaft alignment use only professional systems. We recommend 

that you use the shaft alignment systems SA Series. 

Always mark the measurement points and use them during the next measurements. 

Otherwise the monitoring will be incorrect. 

After the vibration sensor is mounted make sure that the cable connected to the 

display unit is uncoiled!

Install the vibration sensors only on the grounded equipment!  

There is settling time for accelerometer that should be taken in account to perform 

accurate measurements. After placing accelerometer on the object wait 2-3 

seconds then proceed with measurements 

5.3. Laser tachometer installation

BALTECH VP-3470 uses a laser tachometer to detect the rotor rotation frequency. 

The laser tachometer should be installed using a magnetic rack in compliance with 

the safety measures. The laser beam line must be directed toward the rotor axis of 

rotation. The permissible deviation of the laser beam from the normal to the rotor 

surface is +/- 20 degrees. 
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The laser tachometer must be installed at a distance of not less than 0.1 m and 

not more than 0.2 m. 

Apply the reflective film (included in the delivery set) on the open area of the rotor. 

Minimum angular dimension of the mark in degrees: 

αmin= Kα * n / 1000
where n – shaft rotation frequency, rpm,

Kα= 3º - conversion factor

Minimum linear dimension of the mark in millimeters (when applying on the cylindrical 

surface of the shaft):

 Lmin=KL * n * D / 100000 Lmin=KL * n * D / 100000
where n - shaft rotation frequency, rpm,

D – shaft diameter, mm 

KL = 2,618  rpm - conversion factor

Example:

If n = 9000 rpm and D = 120 mm, the mark length must be more than 28 mm 

(27º). The width of the mark must be sufficient for convenient positioning of the 

laser beam.  

The laser beam of the tachometer must fall on the reflective film. During the shaft 

rotation the tachometer will give an impulse when detecting the mark. 

To set up the maximum sensitivity of the tachometer turn the shaft in such a way 

that the mark doesn’t reflect the beam and press the button on the tachometer. 

Hold the button till the status led lights up.
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Before you start measuring make sure that the tachometer catches the marks stably. 

If you use the tachometer for the phase detection (during the balancing) note the 

following:

Do not touch the installed tachometer till the balancing procedure is completed. 

If the tachometer is moved during the balancing, all the measurements must be 

carried out all over again. 

5.3.1. Angular marking of the rotor 

Angular rotor marking should be performed according to the defined direction 

(towards/against rotation). 

The angular marking is made according to the direction defined in the balancing 

parameter settings (towards/against rotation).The first mark can be located at any 

place. An operator can decide himself how to apply the mark on the rotor: it can be 

an angular mark from 0 to 360°, or sequential numbering of blades (for example, 

on a fan) or holes on the rotor coupling etc. (Figure 8). 

Figure 8. Marking in the balancing plane 

5.3.2. Preparation of the correction weights

Some machines (large electric motors, pumps, turbines, etc.) have special balancing 

planes. Often such machines are delivered to the customer with installed correction 
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weights and spare weights for the balancing purpose. In this case we recommend 

that you use them.  

It is especially related to heavy electrical machines, for example, turbine electric 

generators.  

However in most cases a user can produce the correction weight himself depending 

on the design of the balancing plane. If the machine doesn’t have a balancing plane 

then one can use some available parts of the rotor. 

For example, half couplings can be used as balancing planes. As for pumps, 

exhausters and similar machines the correction weights can be installed on blades 

and turbine discs. In some cases one can use so called technological planes that are 

mounted on the rotors for the balancing purpose. They are removed and a required 

correction weight is mounted (e.g. welded) on the rotor. Further the technological 

plane is used to perform the balancing of a similar machine. The Figure 9 and Figure 

10 show the most common correction weights and installation methods. 

Figure 9. Correction weights

Figure 10. Correction weights
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5.3.3. Digital angle gauge  

The maximum delivery set of BALTECH VP-3470 contains a digital angle gauge, 

which allows measuring angle of rotation of the parts with a horizontal axis of 

rotation.  The appearance of the angle gauge and its control elements are shown 

on the Figure 11. 

Figure 11. Angle gauge 

1. On\off button

2. LCD display

3. Zero button

4. Magnet base

How to use the angle gauge for detection of the installation place of the correction 

weights:

1. After the installation place of the correction weight is calculated and determined it 

is necessary to turn the correction weight in such a way that the installation place of 

the trial weight (zero angle) is in the location convenient for installing the correction 

weight. 

2. Mark the position of the test weight on the stationary part of the machine using 

a chalk or marker. 
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3. When installing the angle gauge following two conditions must be observed:

a) The front plane of the angle gauge must be perpendicular to the rotor rotation 

axis;

b) In any rotor position the indicator of the angle gauge must be always available 

for taking the readings. 

4. Switch on the angle gauge by pressing the Power key. Use 0 to reset the readings. 

5. The angle gauge shows angles in the range ± 180º.  If the calculated angle is less 

than 180 degrees, rotate the rotor against direction of rotation till the angle gauge 

shows the result. The place of installation of the correction weight will be opposite 

to the mark on the stationary part of the machine (p.2). 

6. If the calculated angle is more than 180 degrees, the rotor must be rotated 

towards  direction  of  rotation  by  360°C-  Fnominal,  where  Fnominal  is  the  angle 

position value of the correction weight. The place of installation of the correction 

weight is opposite to the mark on the stationary part of the machine (p.2). 

When using the digital angle gauge always observe the safety measures. 

5.4. Power connection 

BALTECH VP-3470 is powered from four LiFePO4 batteries that are installed in the 

display unit. The batteries are charged from a standard network adapter 5V (Figure 

12). 
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Figure 12. Connection of the network adapter to the display unit

5.5. PC connection

To transfer the reports kept in the device memory you should use the USB port (Figure 

3). For this purpose you need to connect the computer unit to the USB input via an in-

terface cable, which is included into the delivery set (Figure 13).

Figure 13. Connection of the display unit to PC
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Quick detachment of the interface cable from the device is prohibited. The detach-

ment should be performed with the function “Safe detachment of the device”.

By detection of any malfunctions of the file system of the device the formatting is pro-

hibited. For error correction of the file system you should perform its check using the 

function of automatic error correction.

For check of the device file system you should follow the actions below: 

1) please open  context menu of  the memory  store  in MS Windows with  the  right 

mouse button; 

2) please choose in the context menu «Properties»; 

3) please open the tab «Service» and press the button «Perform checks»; 

4) please tick the box in the opened window near the clause “Automatic correction of 

system errors” and press the button “Start”.
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Figure 14. Window «Properties» 

If the above described procedure could not help to eliminate operation failures, please 

contact technical specialists of BALTECH GmbH.

5.6. Switching on 

To switch on the display unit press the Power button on the keyboard of the 

display unit (Figure 4). The screen will show the rotating company logotype. The 

MEASUREMENT program will be displayed on the screen (Figure 14).
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Figure 15. Measurements

5.7. Switching off 

To switch off the device press and hold down the Power button (Figure 4). Then 

unplug the connected sensors.  
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6. Programs and functions 

The main functions are performed with the display unit which has the following 

built-in programs:

1) MEASUREMENTS 

2) BALANCING 

3) REPORTS

4) SENSORS

5) GENERAL SETTINGS

Each program has different functions. The description of each function is given 

below. 
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Table 4. Programs and functions

PROGRAM FUNCTION BRIEF DESCRIPTION 

M
EA

SU
R

EM
EN

TS
 

Overall 
Performs vibration measurement (vibration 
velocity, vibration displacement, vibration 
acceleration) in a defined frequency range.

Routes
Performs the route measurements set in the 
database management software BALTECH 
EXPERT.

Time 
waveform 

Allows the user to view the vibration 
waveform.  

Spectrum Allows the user to view the vibration 
spectrum.

Envelope Allows the user to view the envelope. 

Envelope 
spectr

Allows the user to view the spectral 
components of the envelope.

Peak and 
phase

Detects the amplitude and phase of the 
vibration signal relative to the tachometer or 
stroboscope.  

Turning 
speed

Measures the rotor speed using the 
tachometer or stroboscope.   

B
A

LA
N

C
IN

G

New 
balancing Performs balancing of rotating parts.

Manual input
Calculates the balancing weights and 
installation angle based on the existing data 
on the vibration amplitude and phase. 

Re-balancing Performs balancing using the saved data.

ICM Performs balancing using existing dynamic 
influence coefficients. 

Vector math
Calculates the place of installation of the 
balancing weights if the recommended 
installation places are not available. 

R
EP

O
R

TS

Open Allows the user to open and view the saved 
reports.

Delete Allows the user to delete the saved reports.

Send to PC Allows the user to transfer the saved reports 
into PC.

Control from 
PC

Allows connecting the device to PC to perform 
control from the PC.
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PROGRAM FUNCTION BRIEF DESCRIPTION 

SE
N

SO
R

S
Channel 1 Allows selecting the parameters of the 

vibration sensor for the channel 1. 

Channel 2 Allows selecting the parameters of the 
vibration sensor for the channel 2. 

Add Allows adding the vibration sensor to the 
database.

Edit Служит для изменения параметров датчика 
вибрации в базе данных.

Delete Allows deleting the parameters of the 
vibration sensor from the database.

G
EN

ER
A

L 
SE

TT
IN

G
S

Set date/
time Allows setting the date and time.

Standby 
mode Allows setting the standby mode.

Backlight Allows adjusting the display backlight.

Language 
Allows   selecting a language:
1. Russian
2. English

Connect to 
PC Connect to PC

About device 
Allows viewing the device information: 
software version, serial number, free memory. 
It also allows performing self- testing of the 
device.

The menu navigation is performed using the navigation buttons qput, Enter/

Cancel (Figure 4). The selected function is displayed with capital letters. To confirm 

the selection press Enter. The program has a step-by-step menu that guides the 

user throughout the whole procedure, step by step. 
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7. General settings

7.1.  General parameter setting 

To set up  the general parameters use  the program GENERAL PARAMERS (Figure 

15).

Figure 16. General parameters menu

Table 5. General parameter setting

Task Procedure Note

Set date/time General settings > set date/time
Date format:
dd/mm/yy (Figure 
16)

Standby mode General settings > Standby mode
Time setting in 
minutes (Figure 
17)

Backlight General settings > Backlight
Backlight setting in 
percentage from 
0 to 100% (Figure 
18)

Language selection General settings > Language Russian and 
English (Figure 19)

Preventative 
maintenance of the 
file system

General settings > Connect to PC -

Device information General settings > About device Figure 20

Self-testing General settings > About device
Press Enter to 
activate the self- 
testing (Figure 21)
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Figure 17. Set date/time

Figure 18. Standby mode 

Figure 19. Backlight
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Figure 20. Language

Figure 21. About device

Figure 22. Selftest
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7.2. Connection of the vibration sensors 

To ensure the correct measurement results make sure that the vibration sensor 

parameters are set properly. The main parameter of the vibration sensor is the 

sensitivity which is specified in the technical passport. The information about the 

vibration sensor sensitivity is stored in the instrument and can be edited or deleted. 

For this purpose use the SENSORS program (Figure 22).

Figure 23. Sensors menu

The procedure is described in the Table below.  

Table 6. Setting and connection of the vibration sensors 
Task Procedure Note

Connection of the 
vibration sensor to the 
Channel 1

Sensors > Channel 1
Select the sensor  
from the list of 
sensors (Figure 23) 

Connection of the 
vibration sensor to the 
Channel 2

Sensors > Channel 2
Select the sensor 
from the list of 
sensors  (Figure 24) 

Adding of the 
information about a 
new vibration sensor 

Sensors > Add

Enter the serial 
number of the 
vibration sensor and 
its sensitivity which 
is specified in the 
technical passport  
(Figure 25)

Editing of the 
information about the 
vibration sensor

Sensors > Edit
Edit the information 
about the vibration 
sensor (Figure 26, 
Figure 27)



BALTECH VP-3470
Operation manual

General settings 45

Task Procedure Note

Deletion of the 
information about the 
vibration sensor

Sensors >Delete 

Delete the 
information about 
the vibration sensor 
(Figure 28, Figure 
29)

Figure 24. Channel 1 

 

Figure 25. Channel 2
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Figure 26. Add

Figure 27. Edit

Figure 28. Delete 
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Figure 29. Delete

Figure 30. Confirm deletion 

                

Connect the sensors that were tested by the BALTECH specialists only. 
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8. Measurements

The MEASUREMENTS program designed to perform measurement of the vibration 

level, vibration  phase and rotation frequency. This program has 8 functions (see 

Table 4, Figure 30). 

Figure 31. Measurements menu

Each function is set up individually (except for the ROUTES).  The procedure is as 

follows:

1) Parameter setting;

2) Measurement;

3) Saving of the measurement results.

To navigate through the program MEASUREMENTS use the navigation buttons. To 

activate the function press Enter. Use Enter to save the parameter settings, to start 

the measurement and to save the measurement results. Cancel is used to cancel 

all the changes and measurement results.
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8.1. Setting of the measurement parameters 

The table below contains the parameters and ranges for the MEASUREMENTS 

program, designed to perform the vibration analysis. 

 All the changes are saved in the memory of the display unit.  
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8.2. Overall  

1. Set the parameters and press Enter to start the measurement.

Figure 32. Overall menu

2. Perform the measurement. 

Figure 33. Overall measuring (Channel 1)

Figure 34. Overall measuring (2 channels)
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 If the measurement value is red, it is incorrect!

 

3. Press 0 > Enter to save the measurement result. (Figure 4)

Figure 35. Report saving 

8.3. Routes

Configure the routes in the BALTECH Expert software (see the Operation manual) 

and download it to the vibrometer-balancer BALTECH VP-3470 (if the Route was not 

configured and downloaded before). 

Activate the Route function. 

 

Figure 36. List of routes
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Press Enter to select the required route in the list of routes (Figure 35).  Press Enter 

to select a machine (Figure 36).

Figure 37. List of machines

 Press Enter to select a measure point (Figure 37). 

Figure 38. List of measurement points 

 Select/ confirm the measurement channel. 

The measurement channel should be selected when two vibration sensors are 

connected to the device (Figure 38).
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Figure 39. Selection of the measurement channel

  

The instrument automatically detects to which channel the sensor is connected. If 

no sensor is connected, the device will notify about it (Figure 39). 

Figure 40. Sensor is not connected 

Figure 41. Confirmation of the measurement channel
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After  the measurement  channel  is  selected  the measuring process  starts  (Figure 

40). 

To stop the measurement process press and hold Cancel. 

  

Figure 42. Measurement process in ROUTES function 

To save the measurement results press Enter. The list of the measure points will be 

displayed on the screen. 

Figure 43. List of measurement points 

The measure points in which the measurement was performed, are marked with 

“+” sign. To perform the measurement again press Enter and carry out the above 

actions. 
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During the next measurement the previously used channel will be selected 

automatically. Make sure that the sensor is connected to the required channel. 

 

To view the measurement results download in to the BALTECH Expert software. 

8.4. Time waveform 

1. Set up the parameters and press Enter to start the measurement. 

There are three ways of starting the measurement: 

1) auto-  the measurement starts after Enter is pressed/ To stop the measurement 

press 0.

2) tacho- the measurement starts only if the tachometer is connected. To perform 

a new measurement press 0. 

3) manual- after the first measurement is performed the measurement procedure 

stops. To perform the next measurement press 0. 
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Figure 44. Time waveform 

2. Perform the measurement.

Figure 45. Time waveform 

2. Press 0 to stop the measurement. 

Press Enter to save the results. 

Figure 46. Report saving 
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8.5. Spectrum 

1. Set the function parameters and press Enter to start the measurement. 

  

Figure 47. Spectrum

Figure 48. Spectrum 

 2. Perform the measurement. 

Figure 49. Spectrum 
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When viewing the graph use the button 3 (decrease) and 4 (increase) to adjust 

the scale. 

Press 0 to perform the measurement again. To return to the settings press Cancel. 

3. Press Enter to save the measurement results. 

Figure 50.  Report saving

8.6.  Envelope 

1. Set the function parameters and press Enter to start the measurement. 

        

Figure 51.  Envelope settings 
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2. Perform the measurement 

Figure 52.  Envelope measuring

 

When viewing the graph use the button 3 (decrease) and 4 (increase) to adjust 

the scale.

Press 0 to perform the measurement again. To return to the settings press Cancel. 

  
3. Press Enter to save the measurement results.

Figure 53.  Report saving
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8.7. Envelope spectrum 

1. Set the function parameters and press Enter to start the measurement.

Figure 54. Envelope spectrum

Figure 55. Envelope spectrum 

   2. Perform the measurement.

Figure 56. Envelope spectrum measuring
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When viewing the graph use the button 3 (decrease) and 4 (increase) to adjust 

the scale.

Press 0 to perform the measurement again. To return to the settings press Cancel. 

3. Press Enter to save the measurement results.

Figure 57. Report saving

8.8. Peak and phase 

1. Set the function parameters and press Enter to start the measurement.

Figure 58. Peak and phase settings 
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2. Perform the measurement 

Figure 59. Peak and phase 

If the mode “Strobo” is selected the rotation speed and phase should be entered 

manually.  

The color of the light indicator changes depending on the stability of the phase 

and rotation speed values. 

• Blue: the rotation speed values are not stable;

• Red: no signal from the vibration sensor or tachometer (phase measurement is 

not available);

• Orange: the phase readings are not stable, fluctuation more than ±15°;

• Yellow: instantaneous values of the phase vary not more than ±15°;

• Green: the phase readings are stable, deviation is not more than ±7,5°.

3. Press 0, then press Enter to save the measurement results. 

If you press 0 again the phase will be measured again. In the mode Strobo the 

button 0 is not active. Instead press Cancel.



64 Measurements

BALTECH VP-3470
Operation manual

 

Figure 60. Report saving

8.9. Turning speed  

1.  Select the required option and press Enter. 

Figure 61. Turning speed options 
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2. Perform the measurement. 

Figure 62.  Turning speed results 

The results are displayed in Hz and RPM.  

To measure the rotation speed with the stroboscope set the estimated rotation 

speed and direct the light flux transmitted by the stroboscope to the rotating 

rotor. If the defined rotation speed of the rotor and the flicker frequency of the 

stroboscope coincide, a “stationary machine” effect occurs. Therefore the flicker 

frequency of the stroboscope should be changed till the effect occurs. To change 

the flicker frequency of the stroboscope use the navigation keys. The Up and Down 

buttons change the rotation speed or frequency in Hz at the following intervals:

1) in Hz - 0,1

2) in RPM - 10.

The Left and Right buttons change the rotation speed and frequency in Hz at the 

following intervals:

1) in Hz - 0,01

2) in RPM - 1.
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We recommend receiving the training TOP-103 “Foundations of the vibration 

diagnostics” at the BALTECH training centre. 

3. The measurement results from the “Tach” option are not saved.  
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9. Balancing 

The BALANCING program includes 5 functions (Table 4). 

Figure 63. Balancing menu

  

To navigate through the BALANCING program use the navigation (Up and Down)  

buttons. To activate the function press Enter. Use Enter to save the parameter 

settings, start the measurement and save the measurement results. Cancel is used 

to cancel all the changes and measurement results.  The Left and Right buttons 

are used to change the parameters. 

9.1. New balancing 

1. Press Enter to activate NEW BALANCING function.  

2. Set the balancing parameters. 
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Figure 64. New balancing settings 

Set the number of planes (from 1 to 4), number of measure points (from 1 to 16), 

method (general or angles), number of angles (from 3 to 360;  this parameter  is 

available for the angle method), angle direction (towards/ against the direction of 

rotation), trial weight (removal or adding) (Figure 63).  

If the angle method is selected, set the number of angles (from 3 to 360). The 

number of angles corresponds to the number of available installation places of the 

correction weights. To calculate the installation angle divide 360° by the number 

of planes. 

3. Perform the phase measurement.  Press Enter to move to PEAK AND PHASE 

function (Figure 57). 

4. Press Enter to move to INITIAL RUN window (Figure 64).  

Set the channel for each point. 
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Figure 65. Initial run  

5. Press Enter  to  start  the measurement  (Figure 65).   The vibration, phase and 

rotation speed will be displayed on the screen. 

Figure 66. Measuring 

If the “strobe” mode was selected, the rotation speed and phase value should be 

entered manually. 

The  light  indicator  1  in  this window  (Figure 65)  is  designed  to notify  about  any 

restrictions occurred during the balancing. 
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The color of the light indicator changes depending on the stability of the phase 

and rotation speed values. 

• Blue:  the  rotation speed values are not stable  (balancing can’t be performed, 

adjust the tachometer position);

• Red: no signal from the vibration sensors; 

• Orange: the phase readings are not stable, fluctuation more than ±15° (during 

the balancing the calculation accuracy of the correction weight will be low. Some 

additional defects can present. Before you start balancing, perform the vibration 

analysis and eliminate the detected defects) ;

• Yellow: instantaneous values of the phase vary not more than ±15° (balancing 

can be done, the calculation accuracy of the correction weight is mean);

• Green: the phase readings are stable, deviation is not more than ±7,5°.

 

Figure 67. Initial run results 

6. Based on the received results an operator can decide if the balancing is required. 

To start the balancing press Enter (Figure 67). To stop the balancing and save the 

measuring report, press Cancel. If you press Enter the “Trial weight” window will 

open (Figure 68). To calculate the trial weight perform the following: 

a) Enter the rotation speed (RPM), weight of the rotor (mp) and radius of installation 

of the trial weight.  

b) Press Enter. The device will calculate the trial weight.  
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Figure 68. Confirm balancing 

Figure 69. Trial weight

7. Install the calculated weight according to the instructions of the p. 3.4. 

The amount of the trial weight can be defined without performing calculation.

Before you start installing the trial weight read the Section 3 carefully again. 

Incorrect correction weight or improper installation can injury an operator or lead 

to serious damage of the machine. 

 
8. Press Enter. The window TRIAL WEIGHT (Figure 69) will open. 
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Figure 70. Trial run

Figure 71. Results of the trial run

9. Press Enter to start the measurement. The measurement process is completed 

when the light indicator becomes green. Press Enter to move to CORR WEIGHTS 

function (Figure 71). This window shows the recommended mass and installation 

angle of the correction weight. 

  

The correction weight is installed on the same radius of the balancing plane as 

the trial weight. The installation angle of the correction weight is calculated from 

the installation place of the trial weight towards or against direction of rotation 

depending on the defined settings (Figure 63). 

In this window you can also select the function VECTOR MATH and EXPECTED 

VIBRATION by pressing the corresponding buttons. If the angle method is selected, 
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the window CORR. WEIGHTS will show several installation angles of the correction 

weights and their values (Figure 73). 

Figure 72. Calculation for ordinary balancing 

Figure 73. Calculation for angle method 

10.  Install  the  correction weight  according  to  the  given  recommendations  (p.9). 

Press Enter. The window TRIM RUN will open (Figure 73). Press Enter to move to 

the window MEASURING. When the light indicator becomes green press Enter to get 

the results of the trim run (Figure 74). This window shows the vibration and phase 

levels received during the trial and trim runs. 
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Figure 74. Trim run 

Figure 75. Trim run results

If the control measuring shows that the vibration doesn’t correspond to the 

requirements due to the residual unbalance, it is necessary to repeat the trim run 

(Figure 75). 
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Figure 76. Repeat trim run 

11.  Press  Enter  to move  to  the window MEASURING  (p.9).  Perform  the  actions 

specified in the p. 9-11.  

Or

12. Press Cancel to move to the window REPORT (Figure 76). Enter the name of 

the report, press Enter to save the balancing report. You can also add comments to 

the report. 

Figure 77. Report

9.2.  Manual input 

1. Select MANUAL INPUT from the BALANCING program (Figure 62) and press Enter. 

The window with the parameters will open (Figure 77). 
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Figure 78. Manual input, step 1 

2. Press Enter to move to the PEAK AND PHASE (Figure 78). 

 

Figure 79. Manual input, step 2

3. Perform the actions described in the p, 2-11 to carry out the single –plane 

balancing  (9.1.NEW  BALANCING).  The  vibration  phase  and  amplitude  must  be 

entered manually. 

9.3. Re‑balancing 

If you have already made the balancing of the machine and you have got the 

balancing reports we recommend that you perform the scheduled balancing of this 

machine using RE-BALANCING. 

To perform the re-balancing install the tachometer at the same place as it was 

installed during the balancing. Check the location of the reflective mark (it should 

be the same).     
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Procedure:

1. Select RE-BALANCING from the BALANCING program and press Enter (Figure 78).

 

Figure 80. Re‑balancing 

2. Select a report and press Enter. The window with the installed weights will open 

(Figure 80). 

Figure 81. Window with the installed weights

3. Press Enter to move to INITIAL RUN (Figure 64). 

4. Perform the actions described in the p. 4-11 (9.1. NEW BALANCING).  

9.4. Influence Coefficient Method (ICM)

The ICM is a proportionality coefficient between the vibration and unbalance.
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The ICM allows performing balancing of the rotors within one run which considerably 

facilitates the balancing procedure. Besides, ICM makes it possible to evaluate the 

dynamic forces occurred in the rotor supports, based on the vibration levels. Though 

machines of the same class can have different ICM, deviation from the average 

values are within the limits that make it possible to perform the rotor balancing. 

To receive the ICM perform the balancing according to the p. 9.1.”New balancing” 

and then perform the following: 

1. Activate ICM and press Enter (Figure 81). 

Figure 82. ICM

2. Select a balancing report and press Enter. The window INITIAL RUN will open 

(Figure 64). 

In this window you can select only the measuring channel for each measure point. 

The number of the measure points and all the settings are taken from the reports 

of the initial balancing. 

3. Press Enter to move to MEASURING (Figure 65). Here you can see the vibration 

level and phase and the rotation speed (right window). 

4.  Pres Enter to receive the results of the initial run. (Figure 66) 

5. Press Enter to move to CORR WEIGHTS (Figure 71, Figure 72). Here you can see 
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the correction weight and installation angle. 

6.  After the correction weight is installed press Enter to move to TRIM RUN (Figure 

73). 

7. Press Enter to move to MEASURING (Figure 65). 

8. Press Enter to receive the results of the trim run (Figure 74). 

9. Press Enter to repeat the balancing (Figure 83). 

Figure 83. Repeat balancing 

If you want to repeat the balancing press Enter and perform the actions described 

in the p. 2-8.

  
10. Press Enter to save the balancing results. 
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9.5. Vector math 

1. Activate VECTOR MATH and press Enter (Figure 83). 

Figure 84. Vector math

3. Select the method: split angle or sum weights. Pres Enter to move VECTOR MATH 

(Figure 84). 

 

Figure 85. Vector math 

4. Enter the data into the grey fields and press Enter. The red fields will be filled in 

with the calculated values.  
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10. Reports 

REPORTS (Figure 86)  includes the functions (Figure 86) allowing  you to view the 

balancing data saved in the instrument memory and to transfer them to PC using 

the BALTECH Expert software. This function is also used to view and delete the 

measuring results. 

Figure 86. Reports functions

10.1. Report view 

To open and view the report: 

1. Select REPORTS the main menu and press Enter. 

2. Select Open and press Enter. 

Figure 87. List of reports

3. The last 40 reports will be displayed on the screen (Figure 86). If there are no 



82 Reports

BALTECH VP-3470
Operation manual

saved reports, the device will show “List empty”. 

The device can store about 1000 reports. 

Use the navigation buttons to select the required report and press Enter. 

10.2. Report deletion 

To save the report:

1. Select REPORTS from the main menu and press Enter. 

2. Select DELETE and press Enter. 

Figure 88. Delete 

4. Use the navigation button to select the required report and press Enter. To delete 

all the reports select DELETE ALL.  Press Enter to confirm the deletion or Cancel to 

cancel the deletion (Figure 89). 
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Figure 89. Delete 

Figure 90. Confirm deletion

10.3. Transfer of the balancing reports to PC 

You can transfer the saved reports to PC. To do this:

1. Connect the display unit to PC (see section p. 5.4). 

2. Run the BALTECH Expert software on your PC. 

3. Select REPORTS program from the main menu and press Enter. The window 

Reports will open. 

5. Select Send to PC and press Enter. The transfer process will be displayed on the 

screen. To exit this mode press Cancel. 

10.4.  Control from PC

You can connect the display unit to PC and to receive the data from the sensors 

directly on the PC. The main operation is done in the program RealTime, installed 

on the PC. To do this:
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1. Connect the display unit to the PC 

2. Run the program wxRealTime.exe on the PC (this program is installed together 

with the BALTECH Expert software). 

To exit this mode press Cancel. 

During the first connection to PC the installation of drivers may be required. The 

required driver is located on the internal memory of the display unit and on the 

BALTECH-EXPERT CD.
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11.  Maintenance 

During the operation avoid excessive contamination of the device and its components. 

Do not shock the device and avoid the excessive mechanical loads. 

Special attention should be given to the connectors and cables. Keep them away 

from liquid, dust and dirt. If necessary clean the device with a cotton cloth moisture 

in soap solution and wipe dry. 

Do not use organic solvents. 
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12. Troubleshooting

12.1. Potential problems and correction methods 

The potential problems and corrections method are given in the Table 8. 

Table 8. Potential problems

Problem Reason Correction 

The device doesn’t 
switch on, but 
when connecting 
the battery charger 
a red led lights up

Battery is discharged Connect the battery 
charger and charge the 
battery till a green led 
lights up

The device doesn’t 
switch on, but 
when connecting 
the battery charger 
a red led doesn’t 
light up

Excessive battery discharge Connect the battery 
charger and charge the 
battery till a green led 
lights up. The charging 
can take several days. 
After switching on set the 
date and time.

The device doesn’t switch on, but when connecting the battery charger a red led 

doesn’t light up Excessive battery discharge  Connect the battery charger 

and charge the battery till a green led lights up. The charging can take several days. 

After switching on set the date and time.

12.2. Error report

If any unknown error messages appear, consult with the BALTECH specialists. 

Correction of unknown faults should be conducted only by the BALTECH specialists.
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13. Storage and transportation 

The display unit should be stored packaged in heated space. During the warm 

season the device can be stored in unheated premises. During transportation and 

storage the system should be packed in the transportation case. 

The packed device should be stored in dry heated space under the temperature 

from – 10 to + 40ºC and relative humidity up to 80 %, in the absence of acid fumes, 

alkali fumes and other aggressive environments.

Wait at least two hours after transportation of the system under negative temperature 

before operating it. 
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14. Warranty liability

Product warranty period is 24 months under date of actual filling of warranty 

certificate, but not later than the first month from delivery date of the product. 

The present warranty is extended to production and design defects of the product.  

The warranty is not provided if: 

• the product was used for other than the purpose specified;  

• operation conditions, storage and transportation conditions of the product were 

disrupted;  

• there are mechanical defects (shears, splits and etc) or damages from influence of 

chemically aggressive substances, high temperatures, high humidity / dustiness, 

concentrated fumes, electrical discharges, water;  

• the product was connected incorrectly or electric power system does not 

correspond to technical characteristics of the product.   

Warranty repair is performed at service centre BALTECH GmbH , address: Kronsforder 

Allee 45, 23560 Lübeck German, t/f: +49(0)451-370-87-700,

e-mail: info@baltech.biz, I net: http://www.baltech.biz

In case of warranty repair the user pays all charges on product transportation to 

service centre. Product return after warranty repair “BALTECH” company realizes 

at own expense.
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