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1. GENERAL INFORMATION 
 
1.1 Customer 
 
YESPAN Elektrik San. Ve Tic. Ltd. Şti. 
Aydın Organize Sanayi Bölgesi 2.Cadde No:41 Umurlu/AYDIN 
 
1.2 Customer Representative 
 
Serkan Üçgül - 3 Gül Danışmanlık Eğitim ve Belgelendirme Hizmetleri 
İvedik OSB. 1444. Sokak No:10 Kat:1 Yenimahalle/Ankara 
 
1.3 Unit Under Test (UUT) 
 
The test was performed on the following UUT listed below: 
 

➢ Description: YESPAN Outdoor Free Standing Type Modular Enclosure on a transport pallet 
(Model Number: H Series, Serial Number: YDS22246) 
 

➢ Dimensions: 1200 mm x 800 mm x 2200 mm 
 

➢ Weight: 787 kg in total with 250 kg shelf weights 
 

➢ Geometry: Thickness of the frame and doors are 2.5 mm. Thickness of the covers are 2 mm. 
 
 

 
Figure 1: YESPAN Outdoor Free Standing Type Modular Enclosure on a transport pallet (Model 

Number: H Series, Serial Number: YDS22246) 
1.4 Manufacturer 
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YESPAN Elektrik San. Ve Tic. Ltd. Şti. 
Aydın Organize Sanayi Bölgesi 2.Cadde No:41 Umurlu/AYDIN 
 
1.5 Reference Documents 
 

➢ ASTM D 4169 - 16 : Standard Practice for Performance Testing of Shipping Containers 

and Systems 

➢ ASTM D 4728 - 01 : Test Method for Random Vibration Testing of Shipping Containers 
 
1.6 Test Objective 

 

The purpose of the test is to control acceptance criteria specified in Section 7 of the standard as a 
result of the ASTM D 4169 Schedule D - Stacked Vibration test application and classification of the 
test sample with a criterion. 
 
1.7 Overall Results 
 

As a result of the test, there was no damage observed on the products, which indicates that this 
specimen meets the condition of damage-free (Product is damage-free). No damage was observed in 
the packaging either (Package is intact). As a result, the test specimen meets the Criterion 3 condition 
specified in ASTM D 4169-16. 
 
In addition to these, a detailed acceptance criterion can be defined according to Article 7.2 and a 
certain type of damage may be allowed to the product and packaging. These criteria can be of the 
pass-fail type, or they can be in the form of scoring and analysis. 
 
 

1.8 Testing Laboratory 
 

Allianz Teknik Earthquake & Fire Testing and Training Center 
Türk-Alman Üniversitesi Şahinkaya Cd. No: 90, 34820 Beykoz/ İSTANBUL - TURKEY 
 
1.9 Test Date 
 

31st August 2022 
 

1.10 Test Responsible & Visitors List 
 

Erkan Özdağ, Msc - Allianz Teknik Manager  
Volkan Ayık, Msc - Allianz Teknik Earthquake Lab. Supervisor  
Berkay Aldırmaz, Msc - Allianz Teknik Test Engineer 
Emin Karaş  - Allianz Teknik Laboratory Specialist 
Serkan Üçgül                   - 3 Gül Danışmanlık 
 

1.11 Distribution List 
 

Serkan Üçgül                   - 3 Gül Danışmanlık 
 

1.12 Ambient Conditions 
 

Temperature: 26.2℃  
Humidity: 73% RH 
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1.13 Measurement Uncertainty 
 

The measurement uncertainty was not applied. 
 
1.14 Decision Rule 
 

The decision rule was not applied. 
 
 

1.15 Disclaimer 
 

The report source test sample is evaluated as received by Allianz Teknik and the Report is created. 
Allianz Teknik is not responsible for the results of the test sample due to faulty, incorrect or non-
production. Allianz Teknik does not accept any responsibility for the accuracy, completeness and 
being up-to-date of the information provided by an external party (Customer) and the effects of this 
information on the results of the Report. 
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2. TEST PROCEDURES 

2.1 Test Data 

Test data contents recommended in Table 2 TRUCK- Power Spectral Densities table under Schedule D 
heading in Chapter 12 of ASTM D 4169 - 16 are mentioned in Figure 2 and Table 1. 
 
Stacked Vibration test under Schedule D heading is performed in the vertical direction (Z) only. 
 

 
Figure 2. Recommended PSD plot in the standard 

Frequency 
(Hz) 

Power Spectral Density (PSD) Level G2/Hz 

High Level Medium Level Low Level 

1 0,00072 0,00072 0,0004 

3 0,03 0,018 0,01 

4 0,03 0,018 0,01 

6 0,0012 0,00072 0,0004 

12 0,0012 0,00072 0,0004 

16 0,006 0,0036 0,002 

25 0,006 0,0036 0,002 

30 0,0012 0,00072 0,0004 

40 0,006 0,0036 0,002 

80 0,006 0,0036 0,002 

100 0,0006 0,00036 0,0002 

200 0,00003 0,000018 0,00001 

Overall Grms 0,7 0,54 0,4 

Table 1. Recommended PSD values in the standard 
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The test is performed in compliance with the following conditions referring to ASTM 4169-16 
Schedule D: 
 

• Test data can be performed in random or sinusoidal form. However, a better simulation can 
be achieved with random form (Article 12.1) 

 

• Test can be performed with a duration varying between 30 minutes and 6 hours, a 3-hour 
test application is recommended in the absence of specific information (Article 12.4.2) 

 

• Test data mentioned in Table 1 of this report is performed as a sequence below (Article 
12.4.2.1.) 

 
o 40 minutes of low level 
o 15 minutes of intermediate level 
o 5 minutes of high level 

 

• Test should be performed in 1-hour cycles. This cycle shall be performed 3 times for a 3 hours 
test. 

 
In Chapter 4 of this report, the compliance of the data generated during the test with the standard is 
examined in detail. 
 
As stated in EN 60068-2-6 3.2 Measuring Points section, a total of 9 unidirectional accelerometers 
integrated into the MAST table are used in the 3.2.3. In accordance with the imaginary reference 
point section, tests were performed on the MAST table surface and an imaginary point at the 
midpoint of the table. This imaginary reference point is calculated by the test equipment for each 
axis as “Observed Acceleration”. 
 
Test was carried out by providing control as stated in the multiple reference control section referring 
to 4.2.2 in the 4.2 Control Method section of the EN 60068-2-6 standard. 

2.2 Test Setup 

The test specimen should be packaged as at actual shipping. 
 
In article 12.2 of the standard, the use of dead load is also made possible. If the actual number of 
stacks during transportation cannot be obtained, a weight that will provide the weight during 
transportation can be calculated and put on the test samples by multiplying the coefficients defined 
in the standard.  
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3. TEST EQUIPMENT 

The summary list of equipment and sensors used in the test and their calibration due dates are given 
in the following table: 
 

No Brand Description Serial Number Calibration Due Date 

1 MTS 353.20 MAST EQ1-001 NA 

2 HBM eDAQXR EQ4-001-E1&E2 22.06.2022 

3 Dytran Accelerometer 12509 06.01.2023 

4 Dytran Accelerometer 12511A 06.01.2023 

5 Dytran Accelerometer 12512 06.01.2023 

6 Dytran Accelerometer 12513 06.01.2023 

7 Dytran Accelerometer 12525A 05.01.2023 

8 Dytran Accelerometer 12526A 06.01.2023 

9 Dytran Accelerometer 12527A 06.01.2023 

10 Dytran Accelerometer 12528 06.01.2023 

11 Dytran Accelerometer 12529 06.01.2023 

Table 2. Summary list of the equipment and sensors 

3.1 Multi Axial Simulation Table (MAST) 

➢ The test has been performed on MAST system, which is 6 DOF capability.  
➢ The shaker table powered by six servo hydraulic actuator, all of them mounted the table with 

120°.  
➢ Each actuator has a maximum 70,6 kN peak force and maximum displacement of 145mm on 

Z axis, 115 mm on Y axis and 130 mm on X axis. 
➢ The hydraulic pump has 5 engines with a total power 225 KW. It is capable of pumping a flow 

up to 600 l/min at a working pressure of 210 bars. 
 

 
Figure 3. Multi Axial Simulation Table (MAST) 
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3.2 Sensors 

The accelerometers, integrated into MAST, used during the tests are below: 
 
PCB 3471M39 model accelerometers integrated to MAST: 
 

➢ Uni-axial 
➢ Acceleration Measurement Range ±30 g 
➢ Frequency Response 0-1500 Hz 

 

3.3 Data Acquisition Equipment 

During the tests, MAST was controlled by a computer-based system, which is MTS RPC Pro, Flex Test 
controller and EDAQXR datalogger. 
 
 

 
Figure 4. EDAQXR Datalogger 
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4. TEST APPLICATION AND MEASUREMENT 

The comparison of the realized (actual) data and desired data in the standard as PSD on a logarithmic 
scale is given in this section through plots. 
 
The tolerance ranges were taken into consideration in accordance with ASTM D 4728-01 (Standard 
Test Method for Random Vibration Testing of Shipping Containers). 
 
Article 8.4.1 of this standard allows following tolerance deviations: 
 
• For a deviation in the range of ±3 dB between the PSD of the actual data and the desired PSD, 
• For a deviation of ±6 dB between the PSD of the actual data and the desired PSD, provided that it 
does not exceed 10 Hz in total over the entire frequency range, 
• For a deviation of ±15% between the Grms of the actual data and the Grms of the requested data. 
 
The deviation between the Grms of realized data and requested data specified in the standard is 
given in Table 3. Values are appropriate (in tolerance). 
 

Grms Comparison High Level Medium Level Low Level Notes 

Requested Overall Grms 0,7 0,54 0,4   

Realized Overall Grms 0,78 0,6 0,42   

Deviation (%) +11% +11% +5% 
Accepted tolerance is ±15%. These 
deviation values are appropriate. 

Table 3. Grms Comparison 
 

In Figures 5-7, the deviation between the PSD of the realized data and the PSD of the requested data 
specified in the standard can be seen for three different levels (low, medium, and high level). 
Deviations in the accredited reportable range (1-185 Hz) is appropriate referring to ASTM D 4728-01 
clause 8.4.1. 
 
Explanations of extensions of nomenclature in PSD plots: 
 

▪ RFL_asd, actual data, 
▪ Desired, the requested data in the standard, 
▪ Upper limit, + 6 dB limit, 
▪ First high limit,+ 3 dB limit, 
▪ First low limit, - 3 dB limit, 
▪ Lower limit indicates the -6 dB limit. 

 
The time-domain representation of the realized data in the test is mentioned in Figures 8-10. These 
random data were played repeatedly on MAST (the vertical axis is acceleration in g and the 
horizontal axis is time in seconds) providing the test durations specified in section 2.1 of this report. 
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Figure 5. High Level Data PSD Comparison  

 
 

 
Figure 6. Medium Level Data PSD Comparison  

 
 
 

 
Figure 7. Low Level Data PSD Comparison  

 
 



 

 

 

 

 

    Allianz Teknik Earthquake & Fire  
          Test and Training Center 

 
 

AB-1601-T 

EQ-AZTEK-22-

082-2 

11-22 

  

  
“Allianz Teknik” Allianz SE’nin tescilli bir markasıdır. Bu Rapor Allianz Teknik’in yazılı izni olmadan kopyalanamaz veya çoğaltılamaz. 
Belirtilen yönde görünen herhangi bir işlem gerekli yazılı izin olmaksızın geçersiz olacaktır. İmzasız ve kaşesiz raporlar geçersizdir. Bu 
rapor yalnızca rapor içeriğinde belirtilen test numuneleri için geçerlidir.  
“Allianz Teknik” is a registered trademark of Allianz SE. This Report cannot be copied or reproduced without Allianz Teknik’s written 
permission. Any such purported operation shall be void without such written consent. Reports without signature and stamp are not valid. 
This report is valid exclusively only for mentioned test samples. 
 

FR1107/Rev.01/22.12.2020                                                                                                                       11 / 19 

 

 
Figure 8. High Level Data in Time Domain (Random Data) 

 
Figure 9. Medium Level Data in Time Domain (Random Data) 

 
Figure 10. Low Level Data in Time Domain (Random Data) 
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Picture 2. General View 

 

 
Picture 3. General View 

 



 

 

 

 

 

    Allianz Teknik Earthquake & Fire  
          Test and Training Center 

 
 

AB-1601-T 

EQ-AZTEK-22-

082-2 

11-22 

 

  
“Allianz Teknik” Allianz SE’nin tescilli bir markasıdır. Bu Rapor Allianz Teknik’in yazılı izni olmadan kopyalanamaz veya çoğaltılamaz. 
Belirtilen yönde görünen herhangi bir işlem gerekli yazılı izin olmaksızın geçersiz olacaktır. İmzasız ve kaşesiz raporlar  geçersizdir. Bu 
rapor yalnızca rapor içeriğinde belirtilen test numuneleri için geçerlidir.  
“Allianz Teknik” is a registered trademark of Allianz SE. This Report cannot be copied or reproduced without Allianz Teknik’s written 
permission. Any such purported operation shall be void without such written consent. Reports without signature and stamp are not valid. 
This report is valid exclusively only for mentioned test samples. 
  

FR1107/Rev.01/22.12.2020                                                                                                                       14 / 19 

 

 
Picture 4. Transport Pallet Connection Details 
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Picture 6. General View  
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Picture 8. Product Details 
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6. TECHNICAL DRAWINGS 
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7. CONCLUSION 

 

 
Referring to ASTM D 4169-16 Clause 7.2, the test specimen is classified by the following criteria: 
 

1. Criterion 1: Product is damage-free 
2. Criterion 2: Packaging is intact 
3. Criterion 3: Product and packaging undamaged (Both criteria 1 and 2) 

 
As a result of the test, there was no damage observed on the products, which indicates that the 
product meets the condition of damage-free (Product is damage-free). No damage was observed in 
the packaging either (Package is intact).  
 
As a result, the test specimen (UUT) meets the Criterion 3 condition specified in ASTM D 4169-16. 
 
In addition to these, a detailed acceptance criterion can be defined according to Article 7.2 and a 
certain type of damage may be allowed to the product and packaging. These criteria can be of the 
pass-fail type, or they can be in the form of scoring and analysis. 
 
ASTM 4169-16 Clause 1.5 states that this standard does not address all safety concerns. Before using 
the products, checking the applicability of legal limits and taking health and safety precautions are 
the responsibility of the user. 
 

 

 


