o515 % 55 43 Vol.-15 No.4
1998 4 12 H Journal of East China Jiaotong University Dec. 1998

=Y 4z s T FER A
#E R

( HakiR )

B E NMBT7TRBREINEZHHANREIRITFED L2 TR HfH s 2 HRE
T &E 7| £33 50 5 ALY E 1A R BR . b T B3R 3] £ 18 7 5 A2 69 AR E KR
ek 2], A AR E R KRB &R D] £18 3) A2 7T H AR 3347 10.

KGR ABABBNET A B MMY FAL; P LB s AT

S%E TH 113 2

0 31 =

R 97 2 5 [T AR S 22 4 5 [ SRR YA T A9 8 mp Bl MU T 1985 42 HAR
B ZE 455 | T FEURR AR ) AR 7k FE A 1 w55 (8 22 BRI A2 S S E I T
TR 2 P (Bt Tl b e O3)ER) ks b e ] i A s IOV 1) 22 42 5 [ a1 i)

B2, U S A R ER 32

Ly R Ry U RS L, £ AR L A AR R fe 2R R =
AR5 R RR A T FE S R 3]

2) AR 55—l SR BRI LN T KR A B3R SO H BRI A B e
KRB AEARAR R ORI 08)35c th BR A T 3 R0 Aeog 3 it i e (1)

3) IR IR RTR IR 51 252 h A WUAR 200 A TRl 1310 B % % pE etz 7 X
(RERER D) Y1 5(19)

4) ZHEH SRR 90 km DAT09)

R 2446 FE SR B SR A A R AR (84K, 158 4 S pEeit
IR 5 O B 5 R YIS BT A7 [l A 45 S 40— iR 9128 38 shh AR e Ay pu(1s)

I FFEE7sE
REHLBE (038 3 B PO 38 A et R B R IE R E AT

— — o dw
FS_RS—Ma—Mdl (1)

Wk | 1915 1998-06-17 - RE R, 55, 1951 4=, PR



6 £ & % B K % % R 1998 4

Kb R AT RN BE 7)) BINLAERE R 2251 70, J8 sht il 1] 0 s &L 1EH s AT —Rch
HHGR N IE BN RIBEL ) B R HEASRR 77, B 5K Bk 23 SR ANRE 08— i 2 1 4 iE Bhik
FE R BR B M D25 B e nl e B B R A P R (M = (L Y m, YOAPI AR [l iU &
¥, ASsE w8y, 374z shid k(9
il B, R4 RE B ST IE A
_%MVtZJ = Rsss = Rs j’Bdl ( 2)

S Vo Syl S 2B G R v B R S B BRR S Re o B Y L
7135 KBTS
(2 PIAFRRAT ¢ RS

Ao v 0+ Rovs = 0 (3)
R 2) 2K 3) 152
%%ﬂ% + Ryvy = 0
S 5T
dg‘;&"'ﬂ%%yv,;:() (4
;—Etl:'j
y=ri| Ko (44)

HITEL RAT Rs SRR B SIS BN RRFAEBEVINRAR,
AL B A 0 A 1 o B 1) () B — IRk i Oy RS A {8 o B ER AR b
BB S (R A AR AR fihir Fe ik X 19)

2 BEEEFIFEEHL R

R E R A2 517y A AN ) 2030w

F, = Saklk (5)

k=1
R= Dbt (6)
k=1

Vs — Exktk (7)
B2 0) o 6) A ) AN L) 15

Mj]kxktk_l + i}bk[ Sx FZH f= Eaklk (8)
k=1 =1

=1 =1
Mgkxktk_l + Ebk[ Ex qLHEx @t%'-- xgczﬂ = Zaktk
p=1 k=1 W =1 W=1 W =1

1%



% 44 WE R Ry FiE sy A28 ik 7

L SLIEEIRG:

MSkalk_l + i}bk[ 2 .ic-ku%a = Zaklk (83)
k=1 k=1

H=ly=1 y=1x1 k=1

ftEF':SzMZlH

M( 8a) AT H, /\Eiﬁmé/\aé?z 1) mp R 2 HATHN n( =mp ) K 230X 00F A
EFRBUEMATIIHK p A« AL 7209
N2 — SRR Y ﬁﬁiﬂﬂ FRAVHX RSB IRZE S I E B R B Fo= 1~

—L - j; f,— LN RS b b )= 1 Sk =lu=2,,= 13)&)&
(8) 1%
6
kaklk_l = .t 200 F x5t Ay’ + Sxstt + bxer’
6

ibk[Zx Vt} b= b{ix rta L+ bz{ix rta ’

k=1 =1 u=1 u=1

6 6
=4[ uﬂl+5[ 32= Loyl L 4L _L
;’” pI T T TR T

=1

boAse BRI ¢ B9 IR I ) SR B n] A an N ARZE T R AL

1 =1,

1 1
4x2+5x%=_2_|=_3,

1 1
4x3+10x1x2=§=€,

2 1 1
4x4+10x1x3+5x§=_ﬂ=_ﬁ,
dgs + 10g 131+ 10gs =2 =
x5 14 X 2%3 5 120

1___1

Ags T 10g1x5 + 10g2x4 + 5., = _a =770
RN LT 77 R 4L, WS
bt x2 x3 o xe w5 xs 1= {0250 —0203 0.169 —0.167 0.192 —0.241}
JEKAF B BIRHZ S Rz 3T
v =0.250,—0.2037+0 .169° — 0 .167;' +0. 192" — 0. 241, (9)
N =E e )
S = _fvsdt = 5.1257% — 0.0687¢ + 0.0427! — 0.03317 + 0.0327% — 0.0347! ( 10)
K1, i B EI08) B AT -S43
V= ? =5 .1257,—0 06872+ 0. 0427¢ — 0. 0337: + 0 0327, — 0. 0347 (11
AR SRS A

W, = [‘Fsds = ‘ngsvsdz (12



8 £ A % oA X E 1998 %

4

Kb R HI(5) S v d1( 9) 08 12) BB BB ¢ B9 12 R 23 B HOT Rk
397 (18 L3 377y

6 6
Al Al
g = 2 25 i (p =2, 3, -, 12 ( 12a)
=1 r=1
ktr=p

3 HIZNE S B GIERAR

B R = Db (13
RN (4a) 15

A
b = avn (r = 2,3, -, 2m) ( 14&)

HIT (14 B T2 ve 19 2m IRZ I T BENSE ve B9 m — LIRZ I, B D5 — MR
:_Etm)’lﬁf)%%{%}%ft%ﬁ( partial fraction expansion) Y5, T3 /R A — 81— NREZ 53 X
(reduced fraction) (IR ILKFZIE L0 43 ZURTF R 2R BHARAL W( 14) BRI 5 AT ve BORE
2300 A8 A 15 15 ) At BEL 7 03k JBE 1 5 22 5 )5 3t Ry AR AL BT g

Ry = Zbkvk = dyy + 5

k=1

RN 14) 1T 15

2 Ebkbw? ?

k=1 =1 251;;; + 401’?; + 16v3; 3 2 . '/
= = =25 + 3y + 04y, — 038
Yy Ekbkvk—l 2( Spp + 2) VB 7] VB Sy + 2
k=1 '
( 14b)
FEE (x +q) A IS
A48 osaﬁr§=ommj04~2@%—@+04%
RENK( L4b) AT15 y 5y + 25 0 8y
ATy AT R IR g —AN 5T v B9 2T, BI— et T 5 i
y = gdkvﬁ (15

ﬂﬁﬁﬁ%ﬁ%ﬁﬁ%w=ww)=§hw¢ﬁﬁmgﬁmﬁ@

k=1

- 2 kTl _
gkm" tt ngk[ prta =0 (16)

2 16) 4528 LR ¢ B n— LIRS 5 2 T0RTF ¢ 10 mp RS IaR0B 16) JRTF
K



% 44 RER: Bk FEhF A2 MBS 9

x1 F 20 o oy

" ﬁ[dl( Ex,,z”)z +dx Exﬂp)g + oty Exptp)pﬂ] =0

p=1 p=1 p=1
HEE R
iAklk =0 ( 16&)
=
= 1 BIO] R H O 57
2
Ar= A+ _[dlz 2 X plX p2 + dzEE 2 XplX p2X p3 +
MV 1=1 p2=1 1=1,2=1
P 2= g ,,1+,,z+,,ﬁ 1

-t dpzz 2 xplxpz"'xptnﬂl] =0 ( A= 1,2, ) (16b)

1=1,2=1 +1)=1
p1=1p2 pnv_2
Zip

Y on AL REL 0 SRS, TR A ShEE R

= ‘ iVBdt = ii)“t . ]ﬁk_lw"ﬂ (17
SKAgTTRE( L7) AT SRAR ] A A
ZI]MH =0 (18)
e BT A B
Fr =Ma=M dd—‘;ﬂ = ngkxu"‘l (19
4 & ®

by SRR R REURIT — — £ REOE R w5 2552 3 7 = T AT H st iy (9)
EIJ@%E%@%TLJ%EE’J(B)
2) SCHRTHS Bt B AR 7 s i 5 A 7 203K T L B SRR A B B S B A
TE)HJT%'J)%&%EB FB (B & ( S/ Tl &) 2R E03)
3) XTI IR AE S R R B4, HE2E 51T R ¥ 75 2 R A AR SR 45 A 1) R8P 4
T2 3k 2109

2 £ X M

L BIEES ORI m S 4 512 5 SR AT - Jbat . v [ Bl ik, 1985, 8~68
2 Xiong Xiangbao- The more exact mathematic models for the dynamic AC electric traction system- Pro-

ceeding Intern Conference on Modelling, Simulation & Control (AMSE MSC’93), Chengdu, China,
1993,1,79~83



10 S

i
B
A
4
X

# 1998 2

A Method for Solving the Motion Equations of
High-Speed Train

Ni Guoliang

( Basic Courses Department)

Abstract This paper presents a general method ( power series expansion) for solving the
motion equations of a high speed train- It lays stress on the discussion about
the two stateo( starting and braking) of a train- The analyses indicate that the
solving of these equations is convenient to be carried into effect by means of
modern calculating technique because the power ~ series form of the solutions
can be found-
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