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ABSTRACT: Objective To study simulation test principle of a type of aircrafts with variable accelerations.
Methods In this paper, a mathematical model of simulation system with three—axial variable accelerations was
presented. The equations between objective acceleration on a point of test product and input angular velocity, angular
acceleration of centrifugal and rotation angle of momentum frames were derived. Based on the known objective
acceleration on a point of test product, input angular velocity, angular acceleration of centrifugal and rotation angle of
momentum frame were obtained via inversing equations. Results Solutions and simulation were completed by
MATLAB, the results were consistent with objective acceleration. Conclusion The result indicated that inversing
equation was feasible.
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Fig.1 Sketch map of simulation system with three—axial variable

accelerations
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Fig.2 Mathematical model of simulation system with three—axial

variable accelerations

2 ZHmnEEREIEE T ERNZET

2.1 ZHMNEERB R E R LIRER

= A fn EASR An 1E] 2 s, Her S A P AR A
2,8, N5 B LI E A AR AR 2R L So, SR 0 15 .
FEE ORI T b, 8 LS, Ak bR 240 So Ak bk
AT R BSE, S0 o0 i AL 5 B DAL E 1 AR BR &R
EESME—HK, ICHREr. LRI K R
—AEBR AR, S SR AL A A AR AR R RATRY
3% , WA AR R 2R, S5 S, B 5 R SE 2R L o
Mo SIS g AhIER: B, PSRy e e I
(1), B 0 R R

S, Az(ﬂ) S, Ay‘(QD) S,

X :A(B) A (@) FHEFE IR ;S )it I
ARkro NS B S FE B A -

cos Bcos ¢ cos gsin B —sin ¢
A, =A (A (B) =| -sinp cos 3 0
cos B3sin ¢ sin @sin B cos @

ICM S B S FEARAE Rl Ao v
2.2 TEXY IR E AN nE E

AR TAA AR F2 ) A R O i AT AR A,

o =B+go (2)

F N [ £ J3E 7 A 1) R S X AN ) 4 e

SRR B AR S1u g XL AFRR S.



- 58 - R S 2 N

2L 20015410 /]

Bl = 10081 . T¢l. = 1060} (3)
Wiy, 16 SAKARR TR TN

=B Tl =A@ B + el @)
1E SRR T TN -

cosgo 0 —sin @70
—
lo.f. = [ o 1 0 }{0}+

gl

sing 0 cosg -\
0 ~ Bsin ¢
e
0 Bceos ¢
AR w0, TESAFR R T HIFIEIE N
~ ¢sin B
%_a—;c}a =A, {-(jt-%u = { gbcosﬁ ] (6)
B
AHXT R INAEE S ARAR 2R R I FEIE R -
Tet. = 1Bl + (ot + [Bl. x Tg). =

(7)
¢

{ Bsin © - B¢cos 1)
Bcos © - B(bsin @

2.3 ZHHMNEEEBH)ET

R AEIE 2 AR B T L7 SR BT HE 2R Sy Ak b 6 T
PRGBS, r O B I O BB AL Rl B S,
MR R PRI E AR o fUE A PAE S AR EA (A
MEAR A B T AR S

— —

TEE AR bR 2T AT JRE RN 8 O A

> - — — — —  — —
v gj‘Q+(ud><r+(cz)a+a)c) Xp (9)

dt
-> EJ’ rdz_r' Ldz—é
_dv 10
R T (10)
ﬂ%&%ﬁT?%ﬁ§;¥%ﬁE%¥=m¥%

mEed o 2 (10)E AR (1)

_2§7JQGZ;5+%%+XQ+ZQx%?+
(&, +&, +@, xa,) xp + (0, +0,) x (@, +@,) Xp)
(11)
AR 5 S B HEA A AL bR 1B, 7E A
P AR B S, AR JEE FAR R B 0. 2 (1) 7]
e
a=8,%x(1+p) +a, x (@, x (1 +p)) +& Xp+
w, % (w, xp) +2w, x (w, Xp) (12)
B UERS 10 0 3 B 7E SRR R F IR R
Hlw ), = 100w, 1", (| HIES AR T H
SRS, (o, | © NEAE S AR E T 19 SURARRE , f N
B BFRFERR B e, = 100s,.1" o SRR
B0 HMESLEIEATHWERERN
[ = ey = (0r0)" K& g}, =
A TplT = Aupupop)” o BT RIALA Hf 5,48
PRRTHAEE N o, = (pop,p)" UK (B)FR
37 o A SARBR R T 952y
It = 1rl, +A0p!

(13)

c

r,=r+p (8) A O12) ZE XTI AL S ARBR 2R AFIE0N
-w. -&. 07,0
@ = o, x o, T TTr )+ Tt ol + ot ot ol +210, X To Tl = | 6. -¢14+%
o o0 00
-, - ZBwaz - Bz - ¢’cos’B - &y — ,8902 sin Becos B —2w,.psin B + pcos B — ngsin B|p.
Eu +’é - ¢zsin Bcos B - a)iZ - Zﬁwu _ B2 _ ¢25in2lg Zmangcos B+ gbsin B+ B¢COS B {py} (14)
- @pcos B - Bésin B — psin B + Bg-ocos B - g'oz p:

X (14) FOR MBI x, y, 2 =AI7 [ ERAEFEAR
B BRI P DL A 2 ] x LIRS 54 0, (AL
TELE B y T s i, R 4
lot, =A4,(0p,0)" = (-psinB pcosB 0)
(15)
M (14) B

>
a

—&.r —p(,é +&,)cos B +p(,é2 + . +2[.3(uaz)sin[3
—wor —p(B +&,)sin B —p(léz +w. +2,éwaz)cos,8
PBe

(16)
30 5 I P S AR R T 0 A X i R AT, T S,



LRAVE NGRS Ui

BRAR R . AT AR BN A A T R R R R 2R *59 -

AR 28 RS, AR AR P A AR 28T 1 48 Xt T3k JEE A i

—&.r —p(,é +&,)cos B +p(lL§2 + W +me)sin[3

- wlr —p([é +e&,)sin B —p(B2 + . +léwm)cosﬁ =

pBe

2 (17) 2y =l e i 5 R R Il 7 e, S 2%
)RR EORARZTITRE . O T SR ] B AN i 7
L Ry =0, [R] AN FEER 7 sk B ) S, )
e =0, KON :

— & [fcos B —sinBy[a.,

{— wir}[ sinf8 cosf3 {aq}

1] A2 2 h SR A I 20 09 18 ] az sl A
o TR IR Z AN sl , T S R (18)
(18 £ 1103 B VR M A A B, AR e i S AR 72
THEIN SEIR S SR A A 8 R A IS RE , i SR gl
FRITHEHe #1

(18)

3 E4i

SCHRERL A [] A B A B 1] A [ i BE R4 R AL
R r=3.5 m, il i) K2k 1] F bR s [w] i Bt st ] fr) 72
AR ANTEL 3 iz o a6 P 75 22 [] g 5 3y ) MK []
g S AL, I ELAE B A 1 A S el e A
T i R 2L Bh 25 A2

12
10
| L
2 6t
I~
8 af
=
ol
0
| emepmey
70 50 100 150 200 250 300 350 400
fflE] /s

P 3 A e R 1) A o i 32 28 A 2

Fig.3 Axial and transverse project accelerations
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Fig.4 Angular velocity of centrifuge
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