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Analysis of Parachute’ s Deployment Load and Influent
Factors Based on Orthogonal Experiment Method

DING Di, QIN Zi zeng
(College of Aerospace and Materia] Engineering, National Univ. of Defense Techmology, Changsha 410073, China)

Abstract: Influent faciors sensitivity in the huge parachute’ s deployment load is discussed in this paper. The dynamic model
during parachute inflation is based on the inflation time method, the numerical experimentation is designed by orthogonal experiment
approach for analyzing the influence and sensiivity of 21 parameters such as initial conditions, recovery object parameters, pilot
parameters, main parachute parameters and environment condiions etc. about 5 indexes such as two parachutes deployment force peak
and the dynamic pressure when the main parachute deployed. Four numerical experment results obtained from four different initial
conditions are compared in this paper, the main factors which influence pilot and main parachute’ s deployment load are presented, and
the influent mode of every factor is concretely analyzed.
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Tab. 1 Influent factors and distrbuing area
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Tab.2 Four different initial conditions
) 0 116. 35 - 45. 54 - 7810
) - 80 - 3879 - 5201 - 717.36
() 0 140. 09 106. 61 1 88
(m) 10 300 13 549 13 549 11 728
(nf's) 180 234.29 234. 29 208 622
2
2.1
21 2 2

3

Tab. 3 Influent factors dimensionless range table: pilot first deployment load

- 321 - 3.03 - 450 - 9.63
60. 76 10.16 12 63 33. 74
W, 0. 60 491 7. 26 141
W, -713 0.73 - 124 - 347
- 069 - 1538 - 11.90 - 575
19. 42 18 64 20. 20 21. 06

17. 02 439 4. 40 11. 09
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Tab. 4 Influent factors dimensionless range table: pilot second deployment load

-9.25 - 575 - 38 - 7.01
- 17.32 4. 40 311 739

- 7.00 - 888 - 10. 42 - 887
- 1252 - 1112 - 13.02 - 1372
22.70 25.40 2222 23.05
- 1725 - 10.91 - 10.38 - 896
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Tab.5 Influent factors dimensionless range table: main parachute fist deployment load

- 517 - 247 -473 - 475
3. 96 5. 81 4 04 4 05
- 871 - 693 - 9.06 - 896
8 41 8 98 8 51 829
- 6.92 - 7.99 - 7.67 - 7.78

6

Tab.6 Influent factors” dimensionless range table: main parachute second deployment load

467 7.32 4.73 413
- 14.89 - 14.00 - 1519 - 15. 40
6.27 483 549 540
- 7.80 - 762 - 772 -804
-9.77 -98 - 947 -9.99
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Tab.7 TInfluent factors’ dimensionless range table: main parachute deployment pressure

-532 - 497 - 576 - 547
3.05 3.7 299 339
- 1514 - 14.37 - 15.82 - 15. 41
458 479 4 78 4 87
- 216 - 359 - 341 - 3006
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