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Abstract

With the development of Aeronautics and Astronautics, the requirement of shock resistance for
spacecraft and space lifesaving equipment is also increasing. A kind of impact testing machine
with small acceleration and large pulse width of 5 - 15 g/100ms is designed. It can simulate the
falling impact condition of space equipment better. In this paper, using the PCI-6521 data acquisi-
tion card to connect control system and data acquisition system to the computer, in order to re-
move the noise, acceleration sensor signal conditioning circuit is designed, and the zero drift and
filter module are designed in LabVIEW data acquisition. The impact testing machine has been de-
signed and completed. The test system can reliably control the test machine, the small accelera-
tion, large pulse width and half sine shock wave can be generated, and the shock response spec-
trum can be generated accurately, the shock resistance of the object is analyzed.
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Figure 1. System overall block diagram
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Figure 2. Charge amplifying circuit
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Figure 3. IEPE signal conditioning circuit
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Figure 4. Solenoid valve control circuit
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Figure 5. Proximity switch circuit
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Figure 6. National standard half sine wave tolerance curve
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Figure 7. Block diagram of tolerance curve setting
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Figure 8. Recursive algorithm for shock response spectrum
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Figure 9. Air pressure 0.1 MPa height 500 mm acceleration time curve
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Table 2. Air pressure 0.1 MPa height 1000 mm test results
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Figure 10. Shock response spectrum curve
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Table 3. Air pressure 0.16 MPa height 2619 mm test results
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2 14.8 14.9 155 155
3 14.8 14.9 154 156
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