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Optimization and test verification of rocket sled motion

calculation’ algorithm

XIA Youcars” SUN Qihui, ‘XIAO Jun, GENG Qiang}
XU Jinxin, MA Jun
(China Huayin Ordnance Test Center, Huayin-Shaanxi-714200, China)

Abstract: The dynamic analysis of rocket sled test system was carried out, and the cal-
culation method of\rocket\sled motion was studied. Based on the conventional algorithm, the
calculation method of some\parameter-was improved, and a new parameter energy dissipation
resistance was introduced to obtain the optimization algorithm. Comparing the results of four
double-track sled tests with different speeds with the calculation results of the conventional
algorithm’ and the optimized algorithm, it was found that: the minimum error of the conven-
tional algorithm calculation result was 7.67% , the maximum error was 37.91%, and the
minimum error of the optimized algorithm calculation result was 0. 48% , and the maximum
error was 5. 0% ; comparing the results of four different speed monorail sled tests with the
calculation results of the conventional algorithm and the optimized algorithm, it was found
that: the minimum error of the conventional algorithm calculation result was 11. 78%, and
the maximum error was 43. 64% . and the calculation result of the optimized algorithm had a
minimum error of 0. 11% and a maximum error of 5. 31%. The results showed that the opti-
mization algorithm of rocket sled calculation can effectively improve the accuracy of calcula-
tion results compared with conventional algorithms, and the calculation results have certain

engineering guiding significance for rocket sled test design.
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Fig.1 Monorail sled and double track sled for rocket sled test in USA
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Fig. 2 Holloman rocket sled track
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Table 1 Comparison of test results and calculation

results-of double track sled

SR F—-® FER B=W OB
Vg / (m/8) 168, 1 181 295 387
Vemax / (/') 181 207.3  406.83  497.53
Vyma/ (m/s)  159.7  181.87  287.77  400. 43

8./ % 7.67 14.53 37.91 28. 56

8,/ % 5.0 0.48 2. 45 3.47
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Table 2 Comparison of test results and calculation results

of monorail sled

ZH B BT BER ENER
Vg / (m/'8) 283 352 388 554
Vemae/(m/s)  316.34  390.76  435.06  795.77
Uy /(m/s) 28269 349.18  384.16  583.42

8./ % 11.78 11.01 12.13 43. 64

8/ % 0.11 0.8 3.48 5. 31
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