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Method for acceleration of integral velocity and displacement
based on baseline offset
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Abstract: To solve the problems of dynamic vibration displacement and permanent displacement measurement at the
launching nozzle during aerospace test the data segmentation method of time domain integration was proposed by compa—
ring traditional frequency domain quadratic integral time domain quadratic integral frequency domain-time domain hy—
brid integral and wang—zhou method. This method divides the data into three segments and according to the vibration con—
dition of each segment the displacement curve was gained via time-domain integral. By comparing the two sets of pro—
cessed data with the data extracted from standard displacement meter it can be concluded that the maximum peak error of
the curve is less than 20% and the permanent displacement error is less than 8% . The experimental results indicate that
the proposed method can better reflect the real vibration displacement tendency of the launching nozzle.
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Fig.2 Measured vibration displacement curve
] a, = gsinf (1)
Ab
a,:
a, = gsin( 6 + AB) (2)
| Aa:
Aa = a, —a, = g(sin( 6 + Af) - sinf) (3)
0;
. o 3 Aa
’ 0.032 74 m/s*.
1
100 4
2 o
0 o 504
z
a,: = 01
i
& 'EJ 504 ~ - N -
= ~25~0.5s [l 65~8s 113 i
~1004 s K 0.02959
i ax 100 1 RN 9t
- 0. 00315
—-150 +— - - T T T y
i Bl A 2 0 2 4 6 8 10
I {A) /s
i
3
Fig.3 Acceleration curve
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Fig. 1 Simplified experimental model I m
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Fig.4 Displacement curve obtained from baseline integral

of uncorrected acceleration
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Fig.6  Velocity analysis curve
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Fig.8 Segmental method for displacement curve
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Fig.7 Steps of segmental method .
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