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Research on Multiple revolution Lambert Problem in
Spacecraft Rendezvous

TAN Lifen, YAN Ye, ZHOU Ying, TANG Gue-jin
( College of Aerospace and Materia] Engineering, National Univ. of Defense Techmology, Changsha 410073, China)
Abstract: According to the fx ed time hard rendezvous with chase spacecraft in high eccentric obi, a new algorithm was introduced
to solve multiple revolution Lambert problem, which can find the optimal transfer orbit quickly. The solutions of multiple-revolution
Lambert transfer problem were researched, and the relationship between transfer tine and transfer orbit elements was figured out while the

optimal rendezvous problem without time constraint was also studied. The calculation results for fxedtime rendezvous validate the

correctness and high level efficiency of the algorithm.
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Fig.2 Relationship between transfer time and sem+ major axis of transfer orbit
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Fig.4 Sketch map for optimal transfer determnation
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Tab.1 Posiion and velocity vectors of chaser and target at #o in ECI
Q (km) Qo (kny's) P (km) P (kny' s)
x y z Uy v, v, x y v, v, v
22 351.079 - 35 714 980  1639.900 2 607 .627 -0.108 11378 137 0 0 7.428 0
2
Tab.2 Optimal transfer of auxiliary transfer problem
o Q (km)
r 1 (km) 0¢) Qn Ain( km)  Avyi (0o 8)
x y z
11378 137 169.997 - 41323334 7323..423 - 0.0897 1. 582 27215070 16 368
11378 137 190.002 - 41523..3% - 7323..43 - 0.0897 1. 582 27215070 16 368
11378 137 122012 -22351079 35714980 - 1639. 900 1. 837 70975534 671. 095
11378 137 236.787 —-23M5704 -352178%8 2027 831 L. 825 65922350 638 246
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Tab.3 Optimal solutions of multiple-revolution Lambert problem
r, (km) 0,(°) N f/(g a(km) e Av (Y 5)
11 378. 137 169 997 41 1 864 017. 961 27 352. 165 0. 584 69. 113
11 378 137 190 002 41 1 864 017.961 27 271. 452 0. 583 33.049
11 378 137 122 012 9 1 852 529.961 69 989. 256 0. 838 758. 877
11 378. 137 236 787 11 1 880 000.0 66 797. 496 0. 830 777. 088
, 2N+ 1
: STK , "

(T#H %28 M)



28 2010 5

[1]  Zhang X W, Wong E H, et al. Therme-mechanical Finite Element Analysis in a Multichip Build up Substrate Based Package Design[ J].
M icroelectroni cs Reliability, 2004,44: 611- 619.
[2] LiuDS, Ni CY, Chen CY. Integrated Design Method for Flip Chip CSP with Flectrical, Thermal and Themme- mechanical Qualifications| J ] .
Finite Elements in Analysis and Design, 2003, 39: 661- 667.
[3] Zhang X W, Kripesh V,Chai T C, et al. Board Level Solder Joint Reliability Analysis of a Fine Pitch Cu Post Type Wafer Level Package ( WLP)
[ J]. Microeledronics Reliabiliiy , 2008, 48 602— 610.
[4] ) , .- [J]. , 2007, 39(10): 1625- 1630.
[5] Ren W, Wang J J. Sheltbased Simplified Electronic Package M odel Development and Its Application for Reliability Analysis[J]. Electronics
Packaging Technology Cenference, 2003, 217- 22.
[6] LaiY S, WangT H. Optimal Design Towards Enhancement of Boardlevel Themmomechanical Reliability of Wafer-level Chip-scale Packages[ J].
Microelectioni cs Reliability 2007, 47: 104— 110.
[7] LeeT, Lee ], Jung I. Finie Element Analysis for Solder Ball Failures in Chip Scale Package[ J]. Microelectronics Relnhiliy 1998, 38: 1%41-
1947.
[8] . ) . RIE . 2004, 32(6): 68— 673,
[9] Borgesen P,Li C Y. Analytical Estimates of Themmally Induced Stresses and Strains in Flip-chip Solder Joints[ C]// Proceedings of the joint ASME/
JSME Advances in Electronic Padaging, Book No. GO660B, 1992, 845- &4
[10] HossainM M, et, al. Design Optimization and Relability of PWB Level Eledonic Package[ J]. Journal of Electronic Packaging, 2007, 129: 9—
18.
[11]  Xu L, et al. A Simuhtiorbased Mul+objedive Design Optimization of Electronic Packages Under Themal Cycling and Bending [ J].
Microelectronics Reliability, 2004, 44: 1977- 1983.
[12] R s , . [JI. , 2005, 45 3) : 320- 325.
[13] ChanY S, Ricky Lee S W. Themal Resitance Analyss of a Mult+stack Flip Chip 3— D Package[ C]// Eledonic Components and Technology
Conference, 2006.
[ 14] Syed A. Prediding Solder Joint Reliability for Thermal, Power, & Bend Cycle withn 25% Accuracy [ C]// Electronic Components and T echnology
Conference, 2001.

(L#EF 16T)
4

Lambert
Lambert , )
N Lambert 2Nma+ 1

, Lambert (
Lambert , )

[1]  Shen H ], Tsbtras P. Optimal Twe- impulse Rendezvous Using Multiple-revolution Lambert Solutions[ J]. Journal of Guidance, Control, and
Dynamics, 2003, 26(1).

[2] Pussing J E. A Class of Optimal Twe-impulse R endezvous U sing Multiple-revolution Lambert Solution[ C]// Advances i the Adronautical Sciences,
Univelt. Inc. San Diego, CA, 2000, 106.

[3] LuoY Z, Tang G J, Lei Y J, et al. Optimization of Multiple impulse Multiple-revolution Rendezvous Phasing Maneuvers[ J]. AIAA Journal of
Guidance, Control and Dynamics, 2007, 30(4): H6- 952.

[ 4] , . [J]. ,2006, 27(6) .

[5] R . Lambert [J]. ,2004(5) .

[6] . [M]. : ,2001.



