
Technical Assistance Request

The unique challenges with the geothermal rated wide band vibra�on sensor and accelerometer are

the op�miza�on of the final sensor dimensions and the op�miza�on and characteriza�on of the thick

film pastes.

The physical dimensions of the mass support beams and the size of the mass determine the sensor

bandwidth and the g-force range.  The mass and beam dimensions should also recover from g-force

shocks in the 500 g to 1,000 g range.  The thickness of the piezoelectric thick film on the beams

determines the sensor sensi�vity, which should be more than an order of magnitude higher than the

electrical thermal noise at 1 milli-g.  Finite element simula�ons will be a cri�cal step in the final sensor

dimensions.

The thick film pastes for the conduc�ve nickel, glass dielectric insulator, and the piezoelectric must be

op�mized for adhesion, performance, and low carbon content (residue from the sintering process).

Once op�mized, the pastes must be fully characterized to aid in future simula�ons.

Assistance is requested from both the Na�onal Labs and the American-Made Network with the ini�al

design  changes  to  a  3D  printer,  simula�on  and  op�miza�on  of  the  geothermal  rated  vibra�on

accelerometer sensor in a package design, and the op�miza�on of the thick film pastes, which must

have low carbon content at high temperatures to limit current leakage effects.  Figure 1 depicts the as

printed 3D sensor concept, which includes an integral package.  Figure 2 depicts the thick film paste

layers that comprise the sensor.
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