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1. Introduction 
This test report states the qualification test results for the Spidertracks Spider S3/S5 GPS tracking 
unit in accordance with test procedures noted in the documents & standards below. 

1.1. Customer Information 
Spider Tracks Limited 
Auckland, New Zealand 
 
Phone:  +64 6 353 3395 
 
Contact: James McCarthy 
Email:  james@spidertracks.co.nz 

1.2. Product Description 
The Spidertracks units are GPS tracking units for general aviation use. The unit comes in an S3 and S5 
configuration which use the same hardware but different Firmware. 

2. References 

2.1. Standards 
DO160G – Environmental Conditions and Test Procedures for Airborne Equipment issue G 

2.2. Internal Documents 
36-0104 issue A; DO160G - Operational Shock  
36-0105 issue A; DO160G - Impulse Shock  
36-0106 issue A; DO160G - Sustained Shock  

3. Test Unit Traceability 
Product Number:  Spider S3/S5 
Product:  Spider S3/S5 
S/N:   7F43CY4JH3 
 
Unit above configured as an S5 

4. Test Houses 

4.1. FLIGHT DATA SYSTEMS PTY. LTD. 
McGregors Drive, 
Keilor Park, Victoria 3042 Australia 
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5. Summary of Results 
All Qualification tests were carried out as per the appropriate standards. The following tables 
summarise the results of these tests. 

5.1. Environmental Tests 
Table 1 - Environmental Results 

Appendix Description Test Category Test Procedure Result 
A.1  Operational Shock DO160G 7.2.1 E 36-0104 Issue A Pass 
A.2  Impulse Shock DO160G 7.3.1 E 36-0105 Issue A Pass 
A.3  Sustained Shock DO160G 7.3.3 E 36-0106 Issue A Pass 
A.4  Vibration DO160G 8.0 R – Helicopter; 

Known Frequency 
DO160G  
section 8.8.1 

Pass 

6. Environmental Test Results 
The following environmental tests were completed by FDS on site and the results can be found in 
Appendix A. 

6.1. Operational Shock 
The test was carried out to DO160G section 7.2.1 Category E. 

As per customer instructions unit was only powered on during shock testing as GPS was not available 
in test chamber. Acceptance testing was completed fully. 

The Spidertracks S3/S5 complies with test conditions of section 7.2.1 of DO160G to Category E. 

6.2. Impulse Shock 
The test was carried out to DO160G section 7.3.1 Category E. 

The Spidertracks S3/S5 complies with test conditions of section 7.3.1 of DO160G to Category E. 

6.3. Sustained Shock 
The test was carried out to DO160G section 7.3.3 Category E. 

The Spidertracks S3/S5 complies with test conditions of section 7.3.3 of DO160G to Category E. 

6.4. Vibration 
The test was carried out to DO160G section 8.0 Category R. 

As per customer instructions unit was only powered on during vibration test as GPS was not 
available in test chamber. Acceptance testing was completed fully. 

The Spidertracks S3/S5 complies with test conditions of section 8.0 of DO160G to Category R for a 
helicopter with known frequencies. 

7. Conclusions 
The Spidertracks unit was tested as per the DO160G standards for vibration, Acceleration, 
operational shock and crash safety. The unit passed all testing without any notable issues and as a 
result is considered to be qualified to the standard as described in Table 1.The test results are 
described in more detail in Appendix A and were satisfactory with no modifications required to the 
test item. 
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Appendix A – Environmental Tests 

A.1 Operational Shock 

A.1.1 Equipment Under Test (EUT) 
A. Part Nº: Spider S3/S5 
B. Serial Nº: 7F43CY4JH3 

A.1.2 Test House 
Flight Data Systems Pty. Ltd 

A.1.3 Equipment Used 
A. Test equipment as per 36-0104 Issue A 
B. Power supply capable of 10 to 28V at 1 Amp as per customer instructions 

A.1.4 Test Method 
Test as per 36-0104 Issue A. 

A.1.5 Test Setup 
EUT is connected to test equipment as per 36-0104 Issue A and test equipment is configured as per 
customer instructions.  

 

Figure 1 - EUT setup for Operational Shock (side configuration shown) 

A.1.6 Summary of Procedure 
Ensure calibrated transducer is installed on Shaker. 
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Mount EUT to shaker in the fore configuration; connect the EUT to test equipment as per customer 
instructions. 

Setup shaker to produce a shock with the following profile: 

 

Figure 2 – example of shock profile 

Ensure normal performance of EUT during test shocks as per customer instructions. 

A minimum of three shock that falls completely within the above shock profile is required. 

Repeat procedure in all 6 orthogonal axes. 

Complete an acceptance test. 

If EUT performs within specification during each pulse and the acceptance test, the EUT is 
considered to have passed the test. 

A.1.7 Results 
The EUT showed normal operation under all conditions, and therefore has passed this test. 
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A.2 Impulse Shock 

A.2.1 Equipment Under Test (EUT) 
A. Part Nº: Spider S3/S5 
B. Serial Nº: 7F43CY4JH3 

A.2.2 Test House 
Flight Data Systems Pty. Ltd 

A.2.3 Equipment Used 
A. Test equipment as per 36-0105 Issue A 

A.2.4 Test Method 
Test as per 36-0105 Issue A. 

A.2.5 Test Setup 
EUT is connected to test equipment as per 36-0105 Issue A and test equipment is configured as per 
customer instructions.  

 

Figure 3 - EUT setup for Impulse Shock (side configuration shown) 

A.2.6 Summary of Procedure 
Ensure calibrated transducer is installed on Shaker. 

Mount EUT to shaker in the fore configuration; connect the EUT to test equipment as per customer 
instructions. 

Setup shaker to produce a shock with the following profile: 
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Figure 4 – example of shock profile 

A minimum of one shock that falls completely within the above shock profile is required. 

Repeat procedure in all 6 orthogonal axes. 

Complete an acceptance test. 

If EUT performs within specification during acceptance test, the EUT is considered to have passed 
the test. 

A.2.7 Results 
The EUT showed normal operation under all conditions, and therefore has passed this test. 
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A.3 Sustained Shock 

A.3.1 Equipment Under Test (EUT) 
A. Part Nº: Spider S3/S5 
B. Serial Nº: 7F43CY4JH3 

A.3.2 Test House 
Flight Data Systems Pty. Ltd 

A.3.3 Equipment Used 
A. Test equipment as per 36-0106 Issue A 

A.3.4 Test Method 
Test as per 36-0106 Issue A. 

A.3.5 Test Setup 
EUT is connected to test equipment as per 36-0106 Issue A.  

 

Figure 5 - EUT setup for Sustained Acceleration Test 

A.3.6 Summary of Procedure 
Fit EUT to centrifuge in the fore configuration.  

Bring the centrifuge to speed applying 20g’s of force to the EUT. Ensure motion stabilizes and run for 
at least 3 seconds at this level. 

Stop the centrifuge, and then repeat for the other 5 orthogonal axis. 

Following application of force on all the axis, complete an acceptance test on the EUT; if this 
acceptance test passes and there is no sign of physical damage to the EUT and its mounts. 

If the acceptance test passes the EUT is considered to have passed this test. 

A.3.7 Results 
The EUT showed normal operation under all conditions, and therefore has passed this test. 
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A.4 Vibration 

A.4.1 Equipment Under Test (EUT) 
A. Part Nº: Spider S3/S5 
B. Serial Nº: 7F43CY4JH3 

A.4.2 Test House 
Flight Data Systems Pty. Ltd 

A.4.3 Equipment Used 
A. Thermotron Shaker 
B. FDS mechanical mounts 
C. Power supply capable of 10 to 28V at 1 Amp as per customer instructions 

A.4.4 Test Method 
Test as per section 8.0 of DO160G. 

A.4.5 Test Setup 
EUT is connected to support equipment and mounted to Thermotron shaker as below.  

 

Figure 6 - EUT setup for vibration testing (Bottom to top) 

A.4.6 Procedure 
Based on information provided by the customer, determine the appropriate category, and test 
levels; in this case we have a helicopter with known rotor frequencies so Category R for a known 
Helicopter installation (section 8.8.1) is the most appropriate approach. We also knew that the EUT 
would be installed on the instrument panel, console or equipment rack which determines that the 
Zone/Test Curve to use is G (as per the standard). 
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From the above; we can determine the levels as per Table 8-2a & Table 8-2b from the standard; the 
results shown as below: 

Customer information: Main rotor (NM) is 395 RPM and number of blades on main rotor (FM) is 4. 

Therefore; test frequencies are as follows for a test level category G: 

𝐹1 = 𝑁𝑀(𝑖𝑛 𝐻𝑧) × 𝐹𝑀 = 395 ÷ 60 × 4 = 26.33̇ 𝐻𝑧 
𝐹2 = 2 × 𝑁𝑀 × 𝐹𝑀 = 𝐹1 × 2 = 52.66̇ 𝐻𝑧 

For these test frequencies and test level, the final test specification is as follows: 

Table 2 - Vibration test levels 

 Performance Endurance 
F1; g-Peak 1.053 2.500 
F2; g-Peak 1.600 2.500 
W0 or random level; g/Hz (Grms) 0.01 (2.75) 0.02 (3.89) 
 

 

Figure 7 - Example of profile programmed into Thermotron Shaker (Performance) 
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Figure 8 - Example of profile programmed into Thermotron Shaker (Endurance) 

The example profiles above are the result of programming the thermotron shaker control unit using 
the values in Table 2. The type of test is set to ‘sine on random’ and the test frequencies  F1 and F2  
are programmed to vary, as per the standard, from Fn × 0.9 to Fn × 1.1. 

Experimental Setup 
Mount EUT to shaker in the fore configuration; connect the EUT to test equipment as per 36-0127. 

Apply a sinusoidal sweep of 0.5 g with frequencies of 10Hz to 2000Hz sweeping at a rate of 1 
octave/minute; record plots of response accelerometers to determine resonant frequencies and 
amplification factors. 

Turn on Test Item and double check unit is operational via test setup; then configure the vibration 
table to expose the Test Item to performance/standard vibration levels as per above. Apply this 
performance level APSD for at least 10 minutes and monitor the performance of the Test Item. 
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Apply the appropriate endurance level test level as above for three hours; complete a performance 
check within 5 minutes of vibration period starting and another check 5 minutes before endurance 
period ending. 

After completing the endurance testing, repeat the performance test levels as per above for at least 
10 minutes again and monitor the performance of the Test Item. 

Shut down Test Item and apply a sinusoidal sweep of 0.5 g with frequencies of 10Hz to 2000Hz 
sweeping at a rate of 1 octave/minute; record plots of response accelerometers to determine 
resonant frequencies and amplification factors. 

Repeat above steps in the three major axis (Fore, Side, Vertical). 

Complete a full acceptance test or performance check as listed on test cover sheet. 

If EUT performs within specifications there is no failure in EUT mounting then the test is passed. 

All performance checks and acceptance testing completed as per customer instructions. 

A.4.7 Results 
The EUT showed normal operation under all conditions, and therefore has passed this test. 
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