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Fig.1 Relative coordinate system Ozyz

Oy IEBRHMRBONEFE L. 5 Oz BiEEIH R BIPMRBROE3IH R, Oz H
5 BRAR S BOX RO () WS BETT R (B 0SS AERTR) R X

B, ERABMERSINEET, ZEMRXSROMEX BRSO ERE o(z,y,2)
7 ERBIRR LM S BIELNE TRMA H R

# — 2ny — 3nz = ag,
i+ 2nz = ay,
(4+n?z=a,.

AP AREANRE t,n HBRHRBRLOSGHOCEHARENFYE, az. oy, a, &

BIAZEMRBEH MEREMRS LIRS LT 8.
HR4 (1) Hp Hil 5B, BE ez . ay . a, BERELERL, B

a, = g + at,
ay = ,30 + ,Blt7

a, =%+t

WU TREA (1) iﬁ/@mkﬁ%ﬁi

t=0: =Z0,Y = Yo, % = 20,

izi()’g:g()az.:z.()

KIREHT . KT E SRR RN T .
WHEBH (1) F1AKSHE, SHEA () H2AMEaHEY B

Z +n2z = (a1 + 2nB) + 2npit.

FHE (4) LR HATR. R« FBRAATELA 1) F 1 X, BREH y ORHX.
FEA Q) FIXATHMLT o, y RHFHE. BLRBOBHIRNY

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

18 FRA: AASHEHKBAANSIECGBROBIRR LR TE 51

1. 1 2 . 2, 1 2
(;I—a:o - n—3a1 - Fﬂo) sinnt — (3:7:0 + ;yo + ﬁao - ﬁﬂl) cos nt,
2. 2 4 . 2 4
y= (yo — —Zo+ o+ —gﬁo) - (Gnmo +3g0 + —ao — _E,Bl)t_
n n n n n (5)
1 3 s 1. .4 2. 1 2 .
(“011 + —ﬂo)t — 67 + 2(30:0 + —%o + o0 — —,31) sin nt+
n 2 2 n n? n3

1. 1 2
2(—20 - a1 — —2ﬁ0) cos nt,
n n n

L z= %’yo + é'ylt + (%z'o - ;-}3-'71> sinnt + (zo - %70) cosnt.
Yai, fi. %(E=0,1)2AFH, (5) AMEXM L] FHHER. Y. b

Yo AEAE, a1, Bi. m AT, (6) ARMBRXR 2] FHKEE.
ZEMRBOES P, ETTHRINBESEE U SEARGARRE HEHNDE

&’)q K3RM:

P=Ug.

REEMRBHREN m(t). WESTHMAERSE m BUHEHT, AZHKRE
NI r g 5 m KRR A

qg=—-m.

BEUMgHAEE (it P AKER), H qt/mo H/DER, ZEMRBOEIME
BER] LIS JE . p p

a=(a2+a}+ad)?=— “E,(”mio ),
AP mo A t=0 KR m.

M _ESRET R XS 1B, oo . Bo. Yo ARAAEMIME, of+62+1E = (P/m)%;
arHay, fr 5B, 15y REUREAKE, KEBRI®EEA ¢/me. B, FIA (5)
ARMURHTERARBIERB (2. v, 2BBFTF) ATV a. Bo My VEER
EHBHEZ . BR, XERBH L R oo, Oo vy HA—EGELRIE R M K 38488 it
ZIM LY EEETE.

3 TR

XS RAR S, LURESTEA (1) 1 (2) KB Y ZERRFROARX B
REEFLE R L EhRETT 2.

HWHEA (1) ME 1Ak 2, 2R . B3 AR 2 G5, BIAREM
REFOMN BRMRBROESHHERE v (v =22+ 9% + 2°) HETIIHE:

1dv? 1 2d 2 2
3 2" & )
d
+ a[(ao +art)z + (Bo + Pit)y + (vo + mt)z] — (auz + fry + m2). (6)

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

52 = W # % % # 21%

REME BRI AN BIRARE LE 0 30 (AR R BTAE WIIE) 2 507
B, (6) RTHH BTN SRR S 0 TR, SRR (1) R
RAHE T AR AR B RO WARES, BTHRA (1) S0 LHENE 6) R 8
18 40 S RBAE AR 3.

ESRARBENMAREN AL B o, 6. n £HF) W, TA (6) RE
B8 BT ALK B LA RS 3 S IR DR B PRI R oL

v? = v§ +n?[3(a® — 23) — (2% — 23)] + 2len(z — o) + Bo(y — wo) + Yo(z — 2)], (7)

A vo HAERARRT A, BRAIRAE 28 .

YZEMRBROERE T BIXHEIEH, co=b=vw=a1=F=m=0)
B, HF z. 2 HREAHN 2r/n KEE, o BREHN 2r/n HEE, B v Y ERE
.

Umin € ¥V € Umax-

HH, vmin (322 —22) A BIB/AMEN B v, vmax K (322 —22) BB B KM v. (322—22)
BRETGEL R AT ESEHRBEY T ERYE. BAEXFAIMoMMEBSROLTE (2=
zo =0) W&, (7) AWHN

o = (& + ) = (& + §8) + In*(a? — ).
XX FER, o® BUB/ME ok, MIBRAME vi., B8 (@%)min T (22)max 2 BN

o (B—A)?, A<B;
( )mm—{o, 4>B (8)

() max = (B + A)2.

A,

=

To\2 | (2% 2
NTC NCYC
B = 2‘% + 2:1:0'.
BRI E, R M AHSHAL R 8RO AT E 3 R aE T B (6) R, 7T
U ZEMRSEIMERARNLREREBEMIBLSANEE (BEL2ND) HER,

HEREZEMRB LM BERRERLOME (FROMEAER) KHZERRER
A EXT B PRALK 28 L 132 3l 3RE I K /.

4 HEhRET RN A
P EEAHOER, TUERRARSHENMERERN LFEREMENSEL

ARENHERLT, BEZEAH KRS BIRHR B8 0830 T E A8 BE S 2 5w R B
REGMENBIARLTRIMRENTEN &4 AR, XBEHBRATUN.

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

154 FAM: A8 PR 34 % 12 A L5 R 6 AT AR B L Bh RE T R 53

41 ¥ERXBFBEEFEMXBNRHEANLEHRH
B (7) ATR, ZERRXSERS BRMXFNENER (LR 2=y =2=0), LRAL
B0 6 AR X A B0 AR X B R T T S

vy = &3 + 93 + 25 > n®(323 — 25) + 2(awzo + Bovo + Yozo)- (9)

(9) ABPAZHITMABERBR —MRLEEH.
WMEXRMRFZPUEAA, NI AR KO R (ATHR A & 5 # B ), 4

1
vh = [V2 — n?(322 — 22) — 2(0Zo + Boyo + Y020)]2. (10)

(10) AEH, EXWHERT, ZERRBES BEFMRBIUEHBNZREFRE—A
KNG v HE, TRAS v HROEEHE, ZEMRBABURERNEELISH
R BHPEXS.

4.2 FERXBSEEMXBRAT DL EHFRMG

B (7 ATL, ZEMRBERS BFMRBREXSE N zc=y=2=2=9=

z =0), FFOHEGEHEX AL BFARXS EBE LR TFIRXER:

vg = 3 + 92 + 22 = n?(3z2 — 22) + 2(a0zo + Bovo + Yoz0), (11)

(11) XBPAXH MR BPERZSKLERHEZ —.
4.3 ZEERXBSAFMEXBRELSHAI&EH

— ki, ZEHMAXBAUEN LABEEHETISBRNRRNER S, AR
BEHELBIRIREE. WNXSHEREHESER, MERIBEMMIKEZROEEER/NME. B
Bt ARX AL B R BB AME |plnin FDTRENXLER, B

(P +y*+2° .%,i.. > MEME.

(32 + y2 + zz)min —ﬂﬁ%iﬁﬁﬁﬁ'ﬁ'ﬁ*ﬁi

R v RENTR, 8N (7)) RBR, REWMBELERLETHARER

&2+ 92 + 22 < n?(322 — 22) + 2(avzo + Bovo + Yo2o). (12)

REMRBEFEAS EHFMRBHEE. Bip, (1) ARBXHMMRE (ERFERAH)
REXGW—ANRSFG. HHLXH/MRBYETEY TR NER, & (8) A7
R, AEVERFBRETIAER

&2 — dnzoyp — Tn’x2 < 0, (13)

(@) min H |zlmin BEFRLETE. Hit, (13) RRBZWR TEEXLH—NES &4

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

54 = ®m N % % 21%

$F F X ®

1] £8. AGBRIEBHEHY. K¥: ERHFNEAEHEME, 1988 178—181
[2] REH, WEX FHE. HABUBEXLO—MEE. PEESEMEHEA, 1999, 18(2):27—33

ANALYTICAL SOLUTION OF MOTION
EQUATIONS AND EQUATION OF SPECIFIC
KINETIC ENERGY FOR RELATIVE MOTION OF
TWO CLOSE SPACECRAFTS

LI Dayao

(Beijing Institute of Space Machine and Electricity, 100076)
Abstract

When an objective spacecraft (OS) moves along a near circular orbit in un-
powered flight, the relative motion of a controlled spacecraft (CS) relatively to the
OS is described approximately by the Hill equations on condition that the CS is
near to the OS. The Hill equations are solved on the assumption that the thrust
acceleration of the CS is the linear function of time. The equation of specific kinetic
energy (ESKE) for the relative motion of the two close spacecrafts is deduced from
the Hill equations. The applications of ESKE to orbit meet and orbit rendezvous
are discussed.
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