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1.0 Introduction 

This document presents the test procedures used and the results obtained during the performance of an 
Environmental test program. The test program was conducted to assess the ability of the specified Equipment 
Under Test (EUT) to successfully satisfy the requirements listed in Section 2.0. 
 

2.0 References 
The following references listed below form a part of this document to the extent specified herein. 
• Test Specification: See Table 5.0-1 
• SHOTOVER Systems Purchase Order(s) 1064, dated 07/25/2022 
• NTS Labs LLC Quote(s) , dated 04/11/2022  
• ISO/IEC 17025:2017(E) General Requirements for the Competence of Testing and Calibration 

Laboratories, dated 11/1/2017 
 

3.0 Product Selection and Description 
SHOTOVER Systems selected and provided the test sample(s) to be used as the Equipment Under Test. 

Table 3.0-1: Product Identification - Equipment Under Test (EUT) 
Item Qty. Name/Description Part Number Serial Number 

1 1 Atom 2  US007-0001 180001 
 

3.1 Security Classification 
Non-classified 

 

4.0 General Test Requirements 

4.1 Test Equipment 
The instrumentation used in the performance of these tests is periodically calibrated and standardized within 
manufacturer's rated accuracies and are traceable to the National Institute of Standards and Technology. The 
calibration procedures and practices are in accordance with ISO 17025:2017. Certification of calibration is 
on file subject to inspection by authorized personnel. 
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5.0 Test Descriptions and Results 

Table 5.0-1: Summary of Test Information & Results 
Section Test Specification Test Facility Test Date Part # Serial # Test Result 

5.1 Altitude DO-160G Section 4, 
Category B2 Longmont 01/19/2023 US007-0001 180001 No visual damage 

noted 
5.2 Temperature DO-160G Section 4, 

Category B2 Longmont 01/20/2023 US007-0001 180001 No visual damage 
noted 

5.3 Temperature Variation DO-160G Section 5, 
Category B Longmont 01/24/2023 - 

01/25/2023 US007-0001 180001 No visual damage 
noted 

5.4 Operational Shock RTCA DO-160G Sec-
tion 7, Category B Longmont 01/26/2023 - 

01/28/2023 US007-0001 180001 No visual damage 
noted 

5.5 Crash Safety (Impulse) RTCA DO-160G Sec-
tion 7, Category B Longmont 01/26/2023 - 

01/28/2023 US007-0001 180001 No visual damage 
noted 

5.6 Vibration 
RTCA DO-160G Sec-
tion 8, Categories S, 

U2, and R 
Longmont 01/26/2023 - 

01/30/2023 US007-0001 180001 
No visual damage 

noted 

5.7 Humidity DO-160G Section 6, 
Category A Longmont 01/30/2023 - 

02/01/2023 US007-0001 180001 No visual damage 
noted 

Appendix A1 Explosive Atmosphere DO-160G Section 9, 
Category E Huntsville 02/22/2023 US007-0001 180001 No visual damage or 

anomalies noted 
1Note: Appendix A testing was performed by NTS Labs LLC 7800 Highway 20 West, Huntsville, Alabama 35806. 

The decision rule for Test Results was based on the Test Information provided by the customer. 
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5.1 Altitude 

5.1.1 Test Procedure 
The ATOM 2 was tested in accordance with DO-160G Section 4, Category B2. 

5.1.2 Test Result 
The EUT showed no visual damage after the test was completed. 
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5.1.3 Test Datasheets 
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5.1.4 Test Photographs 

 
Overpressure _Test  

  

 
_Overpressure _Test  
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Rapid_ Decompression_ Test _Ch 75 
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5.1.5 Test Data 
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5.1.6 Test Equipment List 

Table 5.1-1: Altitude Test Equipment List 
Asset Number Asset Type Manufacturer Model Calibrated Due 

WC059893 Chamber (Temperature/Altitude) StorageTek Altitude 05/02/2022 05/02/2023 
WC061549 Chamber (Rapid Decompression) StorageTek Rapid Decompression 05/02/2022 05/02/2023 
WC078509 Chamber (Overpressure) StorageTek 8363H NCR NCR 
WC059863 Gauge (Pressure) Dwyer Instruments DPGA-08 08/08/2022 08/08/2023 
WC061547 Controller (Temperature) Watlow F4 05/02/2022 05/02/2023 
WC061548 Recorder (Chart) Honeywell DR4500 05/02/2022 05/02/2023 
WC061687 Recorder (Chart) Honeywell DR4500 05/02/2022 05/02/2023 
WC070518 Stopwatch (Digital) Cole-Parmer 94460-06 06/14/2022 06/14/2023 
WC070529 Transducer (Pressure) Omegadyne PX41T0-030AI 04/04/2022 04/04/2023 

 

Calibration Abbreviations 
CAL: Calibration 
NCR: No Calibration Required
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5.2 Temperature 

5.2.1 Test Procedure 
The ATOM 2 was tested to the Temperature Test in accordance with DO-160G Section 4, Category B2. 

5.2.2 Test Result 
The EUT showed no visual damage after the test was completed. 



Test Report TR-PR163195-00, Revision 3  
Page 19 of 139 

 
 
5.2.3 Test Datasheets 
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5.2.4 Test Photographs 

 
Ground _Survival _High _Temperature _Test _Ch 30 

  

 
_Ground _Survival _Low _Temperature _Test _Ch 33  
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_Ground _Survival _Low _Temperature _Test _Ch 33  

  

 
_Operating _High _Temperature _Test _Ch 30 
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_Operating _High _Temperature _Test _Ch 30  

  

 
_Operating _Low _Temperature _Test _Ch 30 
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5.2.5 Test Data 
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5.2.6 Test Equipment List 

Table 5.2-1: Temperature Test Equipment List 
Asset Number Asset Type Manufacturer Model Calibrated Due 

WC059893 Chamber (Temperature/Altitude) StorageTek Altitude 05/02/2022 05/02/2023 
WC061568 Chamber (Halt/Hass) Envirotronics EVH82-LN2-1-3 03/18/2022 03/18/2023 
WC061547 Controller (Temperature) Watlow F4 05/02/2022 05/02/2023 
WC061548 Recorder (Chart) Honeywell DR4500 05/02/2022 05/02/2023 
WC061569 Controller (Temperature) Watlow F4 03/18/2022 03/18/2023 
WC070358 Data Acquisition (Board/Card) Agilent Technologies 34901A 04/07/2022 04/07/2023 
WC070519 System (Data Acquisition) Agilent Technologies 34970A 04/07/2022 04/07/2023 

 

Calibration Abbreviations 
CAL: Calibration 
NCR: No Calibration Required
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5.3 Temperature Variation 

5.3.1 Test Procedure 
The ATOM2 was tested in accordance with DO-160G Section 5, Category B. 

5.3.2 Test Result 
The EUT showed no visual damage after the test was completed. 
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5.3.3 Test Datasheets 
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5.3.4 Test Photographs 

 
Temperature _Variation _Test _Ch 33  

  

 
_Temperature _Variation _Test _Ch 33  
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5.3.5 Test Data 
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5.3.6 Test Equipment List 

Table 5.3-1: Temperature Variation Test Equipment List 
Asset Number Asset Type Manufacturer Model Calibrated Due 

WC061568 Chamber (Halt/Hass) Envirotronics EVH82-LN2-1-3 03/18/2022 03/18/2023 
WC061569 Controller (Temperature) Watlow F4 03/18/2022 03/18/2023 
WC070359 Data Acquisition (Board/Card) Agilent Technologies 34901A 04/07/2022 04/07/2023 
WC070519 System (Data Acquisition) Agilent Technologies 34970A 04/07/2022 04/07/2023 

 

Calibration Abbreviations 
CAL: Calibration 
NCR: No Calibration Required
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5.4 Operational Shock 

5.4.1 Test Procedure 
The ATOM2  was tested in accordance with RTCA DO-160G Section 7, Category B. 

5.4.2 Test Result 
The EUT showed no visual damage after the test was completed. 

5.4.3 Test Datasheets 
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5.4.4 Test Photographs 

 
SN-180001_X-Axis  

  

 
SN-180001_X-Axis  
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SN-180001_Y-Axis  

  

 
SN-180001_Y-Axis  

  
  



Test Report TR-PR163195-00, Revision 3  
Page 47 of 139 

 
 

 
SN-180001_Z-Axis  
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SN-180001_Z-Axis  
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5.4.5 Test Data 
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5.4.6 Test Equipment List 

Table 5.4-1: Operational Shock Test Equipment List 
Asset Number Asset Type Manufacturer Model Calibrated Due 

WC043856 (ED2) Shaker (Electro-Dynamic) Ling Electronics 335 NCR NCR 
WC059830 Wrench (Torque) CDI Torque Products 1002MFRMH 11/08/2022 11/08/2023 
WC061701 Computer (Vibration Controller) Vibration Research VR9500 05/03/2022 05/03/2023 
WC061708 Computer (Vibration Controller) Vibration Research VR9500 05/03/2022 05/03/2023 
WC061717 Accelerometer (Tri-Axial) PCB Piezotronics 356A01 03/07/2022 03/07/2023 
WC070238 Accelerometer (Vibration) PCB Piezotronics 352C04 11/08/2022 11/08/2023 
WC070240 Accelerometer (Vibration) PCB Piezotronics 352C04 11/08/2022 11/08/2023 
WC070466 Meter (Hygrometer) Fluke 971 05/23/2022 05/23/2023 

 

Calibration Abbreviations 
CAL: Calibration 
NCR: No Calibration Required
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5.5 Crash Safety (Impulse) 

5.5.1 Test Procedure 
The ATOM2 was tested in accordance with RTCA DO-160G Section 7, Category B. 

5.5.2 Test Result 
The EUT showed no visual damage after the test was completed. 

5.5.3 Test Datasheets 
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5.5.4 Test Photographs 

 
SN-180001_X-Axis  

  

 
SN-180001_X-Axis  
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SN-180001_Y-Axis  
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SN-180001_Z-Axis  
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5.5.5 Test Data 
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5.5.6 Test Equipment List 

Table 5.5-1: Crash Safety (Impulse) Test Equipment List 
Asset Number Asset Type Manufacturer Model Calibrated Due 

WC043856 (ED2) Shaker (Electro-Dynamic) Ling Electronics 335 NCR NCR 
WC059830 Wrench (Torque) CDI Torque Products 1002MFRMH 11/08/2022 11/08/2023 
WC061701 Computer (Vibration Controller) Vibration Research VR9500 05/03/2022 05/03/2023 
WC061708 Computer (Vibration Controller) Vibration Research VR9500 05/03/2022 05/03/2023 
WC061717 Accelerometer (Tri-Axial) PCB Piezotronics 356A01 03/07/2022 03/07/2023 
WC070238 Accelerometer (Vibration) PCB Piezotronics 352C04 11/08/2022 11/08/2023 
WC070240 Accelerometer (Vibration) PCB Piezotronics 352C04 11/08/2022 11/08/2023 
WC070466 Meter (Hygrometer) Fluke 971 05/23/2022 05/23/2023 

 

Calibration Abbreviations 
CAL: Calibration 
NCR: No Calibration Required
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5.6 Vibration 

5.6.1 Test Procedure 
The ATOM2 was tested in accordance with RTCA DO-160G Section 8, Categories S, U2, and R. 

5.6.2 Test Result 
The EUT showed no visual damage after the test was completed. 

5.6.3 Test Datasheets 
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5.6.4 Test Photographs 
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5.6.5 Test Data 
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5.6.6 Test Equipment List 

Table 5.6-1: Vibration Test Equipment List 
Asset Number Asset Type Manufacturer Model Calibrated Due 

WC043856 (ED2) Shaker (Electro-Dynamic) Ling Electronics 335 NCR NCR 
WC059830 Wrench (Torque) CDI Torque Products 1002MFRMH 11/08/2022 11/08/2023 
WC061701 Computer (Vibration Controller) Vibration Research VR9500 05/03/2022 05/03/2023 
WC061708 Computer (Vibration Controller) Vibration Research VR9500 05/03/2022 05/03/2023 
WC061717 Accelerometer (Tri-Axial) PCB Piezotronics 356A01 03/07/2022 03/07/2023 
WC070238 Accelerometer (Vibration) PCB Piezotronics 352C04 11/08/2022 11/08/2023 
WC070240 Accelerometer (Vibration) PCB Piezotronics 352C04 11/08/2022 11/08/2023 
WC070466 Meter (Hygrometer) Fluke 971 05/23/2022 05/23/2023 

 

Calibration Abbreviations 
CAL: Calibration 
NCR: No Calibration Required
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5.7 Humidity 

5.7.1 Test Procedure 
The ATOM2 was tested in accordance with DO-160G Section 6 Category A. 

5.7.2 Test Result 
The EUT showed no visual damage after the test was completed. 
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5.7.3 Test Datasheets 
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5.7.4 Test Photographs 

 
_Humidity _Test _Ch 47 
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5.7.5 Test Data 
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5.7.6 Test Equipment List 

Table 5.7-1: Humidity Test Equipment List 
Asset Number Asset Type Manufacturer Model Calibrated Due 

WC061626 Chamber (Temperature/Humidity) Envirotronics SH16 C 09/23/2022 09/23/2023 
WC070559 Controller (Temperature) Future Design Controls FDC-9300 09/23/2022 09/23/2023 

 

Calibration Abbreviations 
CAL: Calibration 
NCR: No Calibration Required
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Appendix A 

5.8 Explosive Atmosphere 

5.8.1 Test Procedure 
This testing was performed by NTS Labs LLC Huntsville. The ATOM2 was tested in accordance with DO-160G 
Section 9 Category E. 

5.8.2 Test Result 
The EUT showed no visual damage or anomalies noted after the test was completed. 



Test Report TR-PR163195-00, Revision 3  
Page 132 of 139 

 
 
5.8.3 Test Datasheets 
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5.8.4 Test Photographs 

 
Setup 

 

 
Setup 1 
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Setup 2 

 

 
Setup 3 

 



Test Report TR-PR163195-00, Revision 3  
Page 135 of 139 

 
 

 
Setup 4 

 

 
Support Equipment 
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Screen During Test 

 
Post Test 
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5.8.5 Test Data 
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5.8.6 Test Equipment List 

Table 5.8-1: Explosive Atmosphere Test Equipment List 

Asset 
Number  Asset Type  Manufacturer  Model  Calibrated  Due  

WC041565 Chamber (Explosive Atmosphere) Tenney 6x3 10/10/2018 NCR 

WC048203 Controller (Temperature) Watlow SD4L 02/10/2023 02/10/2024 

WC048796 Recorder (Chart) Honeywell DR450T 02/10/2023 02/10/2024 

WC063698 Indicator (Temperature) Acurite 829 05/12/2022 05/12/2023 

WC069699 Meter (PH) Mettler Toledo SEVEN2GO 03/26/2022 03/26/2023 

WC069882 Meter (Densitometer) Mettler Toledo 30PX 04/23/2019 04/23/2024 

 

Calibration Abbreviations 
CAL: Calibration 
NCR: No Calibration Required
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End of Test Report 
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