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Cause analysis and computative method of displacement

measurement abnormality in static test

SUN Bai-hong, ZHOU Yun-duan
(Xi'an Aerospace Propulsion Institute, Xi'an 710100, China)

Abstract; The reason of abnormality appeared during the displacement measurement in the frame
static test is analyzed. Some improvement approachs are put forward, including more smoother con-
tact surface, bigger measuring block and so on. Based on the analysis of the stiffness of the whole
frame, the derivation method for calculation the displacement of an abnormal measuring point by us-
ing the normal measuring points is proposed. The method is validated by additional two tests which
do not contain abnormal displacement measuring points. The results show that the error of the compu-
tative method is less than 5%.
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Fig. 1 Load of bracket and distribution of measuring points
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Tab.1 Measured displacement data
mm
M R
gk 1 2 3 4 5 6 7 8

0 0 0 0 0 0 0 0 0

1 0.93 0.87 04 -0.13 0.1 -0.03 0.28 -0.24
2 1.79 1.75 0.62 -0.07 0.16 -0.08 0.42 -0.35
3 291 2.88 111 0.19 021 -0.07 0.67 -0.48
4 387 3.84 1.65 037 0.33 -0.19 0.86 -0.64
5 4.83 4.76 219 0.59 0.55 0.4 0.95 =0.69
6 5.75 5.65 2.87 091 0.87 -0.63 1.09 -0.78
7 6.57 6.53 3.14 0.95 0.96 -0.79 1.15 -0.81
8 7.69 7.6 337 0.67 1.06 -1.61 1.19 -0.81
9 8 7.19 4.52 0.7 1.69 =237 1.42 -0.91
10 9.23 9.21 4.85 -3.85 1.84 -12.08 1.55 -0.99
11 10.31 10.22 5.01 -13.74 1.92 -12.08 1.61 -149
12 112 11.11 5.17 -13.74 1.9 -12.08 1.68 -5.56
13 11.67 11.61 523 ~13.74 2.03 -12.08 1.69 -6.73
14 12.26 1217 5.33 -13.74 2,07 ~-12.08 1.7 -12.83
15 12.81 12.69 541 -13.74 21 -12.08 1.71 -12.83
16 13.09 13.01 5.45 -13.74 212 -12.08 1.71 -12.83
17 13.49 13.39 5.53 -13.74 2.15 -12.08 1.73 -12.83
18 14.22 14.15 5.61 -13.74 2.19 -12.08 1.75 -12.83
19 14.78 14.65 5.74 -13.73 222 -12.08 1.78 -12.83
20 2.78 271 0.46 -13.74 0.51 -12.1 0.11 -12.83
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Fig. 2 Location of the fourth measuring point

(The sixth and the eighth points are similar. )
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Fig. 3 Location of the hexagon before and after displacement
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Tab. 2 Displacement data for two tests

b=
nE
3 4 5 6 7 8
H—-K
-3773 3208 1.63 -1.457 2.181 -1.647
By
St/ ¢
-308 280 191 -156 155 -1.11
Bo%k
#3 BHEMARIREE
Tab. 3 Predicted value and error
mm
WS 458
R

WEE EEE AEYRE EYEE

FE—R 3.208 3.105 0.103 3.2%

Bk 280 267 013 46%
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