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Sandia National Labs requested the research, Design, 

and development of a test article to advance MIMO 

Shaker Shock Testing at their labs.

The following parameters must be met:

• Design a tunable structure that meets

o 6DOF/IMMAT compatibility

o 50-2000 Hz natural frequencies

o <50 lbs weight

• Build durable prototype

o Structurally Sound

• Conduct Validation Testing

o Shock and vibration loads

o Gather, compile, and analyze data

Our team worked diligently to deliver a structurally 

sound, tunable test article that meets these 

requirements.
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• Single-Axis Testing (SISO): Traditional method where 

vibrations are applied one direction at a time. It is widely 

used but fails to replicate real-world multi-directional 

forces.

• Multi-Axis Testing (MIMO): Simultaneously excites a test 

article in multiple directions (X, Y, Z), improving accuracy 

and reducing test time.

• Advantages of MIMO:

• Identifies failure points missed in SISO tests.

• Provides a more realistic field environment. 

• Reduces overall test duration. 
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• Simple frame structure with tapped holes

• Designed for mounting cantilever beams

• Sensors can be mounted on either the beams or 

the frame

• Allows for interchangeable cantilever beam 

configurations

• Supports testing for different oscillation 

responses through varied beam setups

• Two-body system: Consists of a main outer body 

and a suspended inner container.

• Vibration measurement: The suspended 

container's vibration response can be measured.

• Suspension method: Container is hung within the 

frame using materials like threaded rods.

Firewire charge detonation
Test article secured to pallet fastened onto flatbed 

of truck via tow straps.

Fire Wire All Positions Test Run Results
•

Truck Test 5 mph Results

• Total of three tests performed

• 5 mph, 10 mph, 12 mph

• Consistent vibration response obtained in 

all data sets

• G levels increased in increasing speed 

• Total of ten tests performed

• Three different positions on test article

• Three tests for each position

• Final test involved fire wire ignited at all 

positions
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