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Test Bed Modeling and Control Method for Track Vehicle
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Abstract.; Taking the driving wheel force as input and driving wheel angular acceleration as output, the
kinemics model of track vehicle was built and the whole vehicle was equaled to wheel inertia based on
actual pavement condition and test platform structure. Transmission function of test bed was recognized.
The strategy of speed track, combined with single side speed closed-loop and both sides loaded control,
was proposed. Test results showed that there was no abrupt change in speed during shift and slope
process. The change of output torque was accord with actual road situation. The proposed method was
proved to be valid and precisions in vehicle test.
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Fig. 1 Structure of system

Lo giidy 2. HiEENL 3. Ay 4 B S WM o T s 7 i 8 AT 9. Bt Bl

2 BREEWIHNFRE

A7 BOAE % 100 b 9 G 0 52 A% 51 0 LB e B T X
BHL 3 RS T B A AN 2 B, D 1 O (H
N7 B e X T Bl 48 2 T W LI 2 2 ) A A
B SRR 3 ) R e B RIAE £ 9 00, i %
sl 77 2 LA

2 ATBUEW G o A

Fig.2  Analysis of load on running track vehicle
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Fig.3 Dynamics model of vehicle system
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Fig.6 DC motor and transmission system
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Fig.7 Data of motor system identification
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Fig.9 System control model
BT O FE Oy 2 B m R R A A R
BARGERZ WA 10 Fros . RERIHHL F 35
Fet o (n) A il 380 T, (n) , 20 (10) 3715 32 30
En+ D) NZ AR E o, (n+ 1), 8 R EHR R
(A9 PRAHE) KT o, (n+1) w(n) FE345



12 & M LM % IR 20134
THIVH T, (n) 0938 55 $& UL DU X 42 4 16 1 67 4%
B T B ) AR A w, (o 1) 45 T 0 HL B AL 428
il a8, R B A S AL, B B R IR R w,, (n + % g
1) B H £ <
i 0 g 9] % |90 R
| B | LT
3L prit ﬁ;‘q: i
FeSE | bl |mkah L5}
[EIBZR é&ﬁ@g Ji% Ji5E
L L e [T, (n) T, (n) -
T #ti® i) . 5
ot ot R £ I "y ® N
e T s ) [T
B10 2 G0 bl g b I
Fig. 10 Structure of system control T g
3L P— S : E
A 0 BB B e, PR 7 1 4 AT 3 : E
I o A T 10) #4370 P B3 B0 Y 1 6 S A 4 TR # =

I 25 7 000 P S AL A o 4, RV R R 0 P A R XA
T2 s v T 0 F S AL B g ] e e — 2 B RUA TR
B R4 T o b A 0 2 AT R A R 2, BB Y R
AN S DAL Sty 195 A0 26 1L 6 A 2 i o 7 ok 25 Y A
X R BE A B, B DAL ER 8 A T R — 2 s
R NG T as AT K A, AR TR SRR T Y
AT 28R R G 2 AR AR 52, i 45 R B T
L PR OUILD T 280 5 W 1) g A

5 HBER

HT BRSOk E AN S R A
W5 B AT . PO E WS R 30 1, ERRR AR
0. 285 m, B8 H7 Ji it 2. 047 ¢, J@ HF 230 £ 31°, )8
WEg LM 26.7°, X (9) A EHE E 33
{35 2723, 6 kg-m” B TEIBH T R AN 0.05, 73K
55, S Ee i HOR E B (km/h) FRR (F% R
,,(n) w(n) RS v, (n) v(n)), BFiE
BB K At B 20 ms,

PE 11a Ay A 400 20 45 70 ST 20 86 17 f i o o e 4
R, B 11b ZXF & 11a i 40 $4 1 )= 3B 0K, 78
PRI 3 7, BT DL R G Bk i s, s P S
P T 25 A A i A L 1) 3 A% 3 e % e D 5 2R
B — DR, & 1le XA 11a
AR ES 0 SR AR, e B S AN T B A AR R, B G
I iy e R T i e B o, O DA B o LR A — S B ()
RAS R R R AL R B TR RS
B, 8 v, (n) 5 o(n) ZRZEZK, HE
11 A T B R R 4 i) 15 242 0 00 400 14 ok 2 v ol G
Bk Bl BB R B, AR AR AR A S S5 B i T T o

1) /s
©

BT il e 45 2R

Test results of shift on test-bed
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