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1 Purpose 

This test was designed to establish blowing sand and dust resistance criteria for the TASE300 

following the testing standards and procedures based on DO-160 test criteria, with modifications 

centered on actual product usage.  

2 Blowing Sand and Dust Test 

(DO-160F, MIL-STD-810G) 

Category S - Equipment that is subjected to blowing sand and dust during normal operation in its 

installed location is identified in Category S. It is recommended that the equipment go through 

the following tests. 

2.1 Dust Test 

Agent 

¶ Dust in the test chamber should be maintained at a concentration of 3.5 to 8.8 g/m3 and 

shall be 97% to 99% silicon dioxide. 

¶ Dust to be used can be red china clay or silica flour and must meet size distributions of 

100% by weight less than 150 µm. This is readily available as 140 mesh silica flour and 

should be comparable to test requirements. 

2.2 Procedure 

1. At an air velocity between 0.5 and 2.4 m/second, maintain the test chamber at +25 +/- 

2°C and the relative humidity at not more than 30%. 

2. Submit the equipment to an exposure period of one hour along each direction of each 

orthogonal axis in succession. 

3. Repeat this cycle in a test chamber set to +55 +/- 2°C with exposure period of one hour 

along each direction of each orthogonal axis in succession. 

4. At the end of the exposure period, the equipment can be removed from the chamber and 

cooled to room temperature. Externally accumulated dust only on surfaces required to 

verify proper operation (e.g. displays, connectors, test ports) shall be removed by 

brushing wiping or lightly shaking. Take care to not introduce additional dust into the 

equipment. 

5. After removing the excess dust, manipulate the mechanical moving features of the 

equipment ten times and check for clogging or binding of movement. Determine 

compliance with the applicable equipment performance standards. 

2.3 Sand Test 

Agent 

150 to 850 µm particle size of silica sand in a concentration of 2.2 +/- 0.5 g/m3, with a mean of 

90 +/- 5% by weight smaller than 600 µm and larger than 150 µm, and at least 5 percent by 

weight 600 µm and larger. 
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Procedure 

1. With the internal temperature of the test chamber maintained at +25 +/-2°C and the RH 

not more than 30%, submit the equipment to a minimum exposure period of one hour 

with wind velocities ranging from 18-29 m/s along each direction of each major 

orthogonal axis in succession. 

2. Repeat this cycle with the internal temperature set at +55 +/-2°C. 

3. At the end of the exposure period, the equipment can be removed from the chamber and 

cooled to room temperature. Externally accumulated sand only on surfaces required to 

verify proper operation (e.g. displays, connectors, test ports) shall be removed by 

brushing wiping or lightly shaking. Be careful though not to introduce additional sand 

into the equipment. 

4. After removing the excess sand, manipulate the mechanical moving features of the 

equipment ten times and check for clogging or binding of movement. Determine 

compliance with the applicable equipment performance standards. 

3 Test Results 

The blowing sand and dust test was a failure. The communication with the gimbal remained in 

working order but problems arose with the video and the motor homing. The video connection 

functioned properly but the lens and windows were coated with dust and sand and scuffed to a 

point where no image remains visible through IR or EO lenses.  

The motor homing failed upon start-up of the gimbal and remained non-functioning after 

blowing off the encoder reader and disc. Sand was in the bearings around the ball causing a 

grinding sound during pan movements. Ball rotation felt much stiffer from the friction of the 

sand stuck inside. A small crack in the heat sink on the top of the gimbal crown allowed some 

sand to seep in and accumulate inside the crown. 

After replacing the tilt encoder reader and disc in the encoder ear, the motor and homing function 

started working properly. When combined with replacement windows and lenses, the gimbal 

returned to full functionality. It is unlikely that the windows and lenses would experience the 

same degradation in the field. 
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4 Testing Photos 

 

 

Figure 1 - TASE300 Sand and Dust Test 
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Figure 2 - Camera and Lens Covers 

 

The photos shown in Figure 3 illustrate the crack that occurred in the crown housing heat sink 

that allowed sand into the crown. 

 

Figure 3 - Crack in Crown Housing Heat Sink  
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Figure 4 - Payload Board   

 

 

 

Figure 5 - Encoder Access Panel 
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5 Test Documents 
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