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Ultra-high shock acceleration calibration system based on

laser Doppler principle
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Abstract: Ultra—high shock acceleration sensor plays an important role in weapon development, aerospace and other high over-
load measurements. Based on the primary calibration by laser interferometry, an ultra~high shock acceleration calibration device is es-
tablished to calibrate the high shock acceleration. The composition and design optimization of the system are introduced. A suitable de-
modulation program and filtering algorithm are designed to demodulate the original Doppler signal. In the range of peak shock accelera-
tion of 1 X 10* g ~ 2.5 X 10° g and shock pulse width of 20 ~ 50 ws, the semi—sinusoidal shock waveform is absolutely reproduced. Fi-
nally, the uncertainty components affecting the measurement results are evaluated. The measurement uncertainty of ultra—high shock
acceleration is 8%, which is of great significance for the calibration of shock acceleration above 2 x 10° g.
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Fig.1 Composition of ultra—high shock calibration system
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Fig.2 Data acquisition and processing systems

P A v v o R R o R ST R
e 2B, Y b RORRE, HARRAET
A1 7 22 il B 7 9% 7F Hopkinson FT Hr 3k [a] %
B, XAMGEE R RZ Z )b, B —IK
s B = AR T ) 5 B A R OO s Bk, 1
TN T AL I N R AR A R B R AT 15 TR Al XU
70 1) 038 A A7 AE 2 B A 53, XA [ A
SR e R N W A o = e b 27 A e Y L1 2 BA
IR N T VR T =, R TR AR S 52
PEGE W Zh ey, X ohdi B )i AT Ay B, e epd
Jik i BN AR . 1 3 TR ZE 2R v A LR A 1 Bk
W, kB A WA, RHA
4%, IR, ZHMTE 2. 5 x 10° g AR BR ot
TRt 7= A A5 o BRAE Y BA K b A 1 i
i i ) S {4 95 e KA U Y 6. 5% 5 A 1Y
o A, ZBTHE R T (R whili,
o T 2w EE Ik, mE D> T RS R,
REAIG T AL B8 e A IR A, XA v Ao R vh 1Y
RIS R ISR IR T Ay

VAT

LA

ek

JIREEERGS
K3 EPEZ L

Fig.3 Flexible cushioning mechanism
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Fig.5 Laser Doppler signal solving process
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Fig.7 Acceleration curve
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Tab.1  Simulation results of demodulation programs
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Tab.2  Repeatability of shock acceleration amplitude
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Tab.3 Measurement uncertainty components
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