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Abstract: 
of Metrology, for testing of equipment used in the automotive, shipbuilding and aviation industry and the impact of 
the environment on the transportation of equipment. The standards according to which tests were performed in the 
test laboratory, the created vibrations and the non-compliance criteria are given. Test results of different equipment 
are shown.

Key words: testing laboratory, transport, vibration, temperature.

1. Introduction
There is a lasting tendency to increase safety 

requirements for the equipment, assemblies and 
components used in the automotive, ship and avi-
ation industries. Any equipment or component to 

in accordance with certain standards. In practice, 
virtually every manufacturer has developed its 
test procedure that meets the requirements of the 

All products must be tested for environmental 

climate testing, which are the core activity of the 

part of the Bulgarian Institute of Metrology (BIM). 
It has modern technical equipment for testing and 
measurement giving opportunity for vibration (si-
nusoidal, accidental and impact) and climatic tests 
(cold, heat, humid, temperature, temperature and 
humidity) of electromechanical and mechanical 
products and components. The laboratory has a 

The report describes the technical capabilities of 
the test laboratory and the methods under which it 
operates. Various types of tests for the automotive, 
ship and aviation industry done in the laboratory 
are presented.

2. Technical equipment and test 
methods in Environmental Testing 
laboratory
The activities of the laboratory are related to 

vibration and climate testing.

2.1. Vibration test
The vibration test is performed by a test sys-

components.

Table 1 Test system

 

of time, linear vibrations in only one direction. A 
three-pronged test is possible if:

- the test object is rotated on the electrodynamic 
exciter,

is attached to it. The test item shall be placed on the 

vertical for the other direction. The moving table 

The vibrations that the test system can create are 

technical parameters:

 Type Manifacturer 

exciter -
 

 

Power amplifier A1 02 1 
010 

 

  
international 

Accelerometer – 
 pieces 

  

management and 
analysis of 
measurement 
information 

 
international 

 



The vibration test system is managed by Vib-

interface that sets the test parameters and monitors 
the measurement information obtained from the 
accelerometers.

2.2 Climatic test

The climatic test shall be carried out in a cli-
matic chamber for temperature / humidity testing 

Fig.1 Vibration test system

Fig. 2 Climatic chamber for temperature/humidity tests TCZ 6005 S(m

https://www.wewontech.com/vibration-testing-equipment/
https://www.wewontech.com/climatic-chamber/


Table 2 Basic standards and methods  

Standard Method 
I. CLIMATIC TESTS 

BDS 2  
- Part 2-1: Tests -   

-2-1:2007) 

 Ab: for non heat-dissipating specimens 
with gradual change of temperature 

 Ad: -dissipating specimens with 
gradual change of temperature that are powered after 

 
 Ae: -dissipating specimens with 

gradual change of temperature that are required to be 
powered throughout the test 
 

BDS 2  
- Part 2-2: Tests - Test B: Dry 

heat 
 -2-2:2007) 

 Bb: Dry heat for non heat-dissipating specimens 
with gradual change of temperature 

 Bd: Dry heat for heat-dissipating specimens with 
gradual change of temperature that are not powered 
during the conditioning period 

 Be: Dry heat for heat-dissipating specimens with 
gradual change of temperature that are required to be 
powered throughout the test 

BDS 2  
 -- Part 2- - Test N: 

 
 -2-  

 Nb: 
change 
 

BDS 2  
– Part 2- – Test Db 

-2-  

Db: Damp heat, cyclic 

*BDS 2   
-- Part 2- - Test 

 cyclic test 
-2-  

Z/AD:  cyclic test 

*BDS 2   
-- Part 2: Tests - 

Damp heat, steady state, accelerated test primarily 
intended for components -2-  

Cy: Damp heat, steady state, accelerated test primarily 
intended for components 

2  
-- Part 2- - 

Damp heat, steady state -2-  

Cab: Damp heat, steady state 

II. VIBRATION TESTS 
BDS 2   

-- Part 2- - 
Vibration (sinusoidal) -2-  

Fc: Vibration (sinusoidal) 

BDS 2  
-- Part 2-27: Tests - 

 -2-  

  

2   
-- Part 2- - 

Vibration, broadband random and guidance 
-2-  

Fh: Vibration, broadband random 

* standards not used for environmental transport testing 

 



The climatic chamber has the following tech-
nical characteristics:

height),
- rate for heating and cooling 1

-

the test parameters.

2.3 Test methods

standards and methods given it table 2. 

3. Environmental testing of equipment
3.1 Environmental testing of equipment for 
the industry

Testing of equipment and components used 
in vehicles with environmental impact shall be 

other compatible standards.
In the laboratory random vibration tests of alter-

boundaries. Passing the yellow lines will activate 
an alarm that indicates that the set and generated 
vibrations are different, but the test may continue. 
Passing the red lines will stop the test.

It can be seen that during the test, the generat-

several points, after further studies it is found that 
this is due to resonance phenomena in the fastener 
connecting the housing and the alternator stator 

The test is successful if there are no functional 
and mechanical failures during and after the test.

The environmental impact test of equipment 
and components for ships shall be conducted in 

other compatible standards.
An antenna test for ships in accordance with 

-
ronmental Testing Laboratory. The tests are per-
formed on sinusoidal vibrations in the frequency 

accelerometers shall be attached to the test object at 

presence of resonance phenomena during the test. 

additional sinusoidal vibration test must be carried 

Fig.3. Random vibrations for alternator tests 



out for 2 hours.
At the end of the test, mechanical damage and 

-
ponents for aviation is performed in accordance 

standards describe the impacts and test parameters 
according to the location of the installation.

The laboratory tested antennas for airplanes 

is subjected to random vibrations in the frequency 

the set vibration is observed in the approximately 

in the test object.

direction and is successful if the object is not 
mechanically damaged and remains operational 
during the test.

 

 
Fig. 4. Vibration measured form control accelerometer

 

Fig. 5. Vibrations measured form measuring accelerometer 
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3.4. Testing of equipment for 
environmental impact during transport

During transportation, the products are sub-
jected to vibrations and climatic impacts. Man-
ufacturers must ensure that these impacts do not 
damage their production. This is achieved by tests 

and all standards in Table 2.

Fig.6. Random test vibrations for antennas 

During these tests the objects are completely 

-
ed for mechanical damage or loss of functionality.

test object. After testing in each direction, the 
object is subtracted and a mechanical damage 
and functionality test are done.
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  4. Conclusion

technical equipment for testing and measuring 
vibrations and climatic effects, enabling testing 
according to a large number of standards.

The laboratory has experience in testing envi-
ronmental equipment in various areas of transport 
and allows manufacturers to experience their pro-
duction of vibration and climatic effects during 
transport.

In the future, the testing laboratory may extend 
its testing activities by creating conditions for 
testing:
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