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Design of Wheel Arrangement of Single-Drive Carbon-Free

Car Based on Adams Software

Hu Zeng, He Guoqi» Wang Zheng, Chen Wuhui
('School of Mechanical Engineering> Hunan University of Technologys Zhuzhou Hunan 412007, China )

Abstract: To solve the side-slip problem of carbon-free car, applies Adams software parametric modeling functions
and simulation capabilities to detect the impact of the front wheel position of carbon-free car on the trajectory linearity.
Analyzes and compares the experimental data with Matlab software . The results show that the front wheel on the side of the
drive wheels obtains better running track, and the coplanar for the front wheel and the drive wheel are more conducive to
ensure the car frame centroid trajectory straightness.

Keywords : carbon-free car; single wheel drive; wheels arrangement; Adams

“g” UL TR NG A E A TRI%g  BRESEULI RN EPURR G, I R
BRESERTH 2 —, HRih My AR AR s sE L s, ARk IR, A
HTFBAB S IO — a0, S 5 FU R AR Y 4
W TN E R ZIRE AR T, BT E e
PSP EL , WIPE R, 820 1 B3 Adams 1EE
ks A TR DA (BRI, A
2 N R SRS R, Tk ORI T J9 T BRGSO AL S SR O & . Prit
A LI R G —— Adams J0FE4S, Bl /NG 2 NSRRI AR E M 150 mm, FifeHhS5)A

Wi B H - 2013-05-04

YEE®N - 81 1S (1992-), B, WIBTWIELA, WIRE TAb RAF2eA, EZRS 10 L —k1L,
E-mail: 1312100328@qq.com

BEMESE: £ B (1991-), F, WALRILA, IR LA RS2 4, FEOFR T 10 AUl s K 3L B shik,
E-mail: hut_machinery@163.com



54 (]S N DO AN S S 4

2013 4F

BRRYEEEN 200 mme HITRHGIREN, HiHA
RYIEMEE, A% 5EMNERERE . TR
RS, R e AL A £, LS — A H ALK
B E I E AT L S R ST X DATWOE? B YE0f 2
m, BRI SEACERR 2, SRR R 1K g
FRER AR

BCE R M AR RIEAN . 18.0d%time
(R g Fon M) o 7RI ZE A e M FR, LAIE
SRS AR S 5 A AR e R, A LUK B
KIKEN: 18d*sin(18d*time/3)o-

BAREBLIRINT

1) BRI

JE 3 Adams, BE TAEMAE R/ R 200 mm, 7]
PR 10 mm, EonABFRE H o Bt | ospyiit
&L T point 9 4T point 7 BIIE N7, #EIH AR
T

- .
point_4

point_2 point_1

= avity = x
. point_3
-@— point_7 -
1 &ERRSH
Fig. 1 The layout of coordinates
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Table 1 The variables of the coordinate
Point Location
X Y 4
1 (DV_chang) 0.0 0.0
2 (-DV_chang) 0.0 0.0
3 (DV_chang) 0.0 (-DV_kuan)
4 (DV_chang) 0.0 (DV_kuan)
7 (-DV_chang) 0.0 (DV_pian)
9 (-DV_chang) -82.5 (DV_pian)
*2 BIHETEMNE
Table 2 Variables value
LIS Real__Value Range Use_Range
DV_kuan 75.0 (-10.0,10.0) yes
DV_chang 100.0 (-10.0,10.0) yes
DV_pian 75.0 (-10.0,10.0) yes
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Fig. 3 3D model of carbon-free car
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Fig. 4 Track of carbon-free car when DV _pian is 0
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Fig. 5 Track of carbon-free car when DV_pian is 75
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Fig. 6 Track of carbon-free car when DV _pian is 95

ME 6 PATLLE H: FEBOE R, JoiR/NERL
ZRJGEC i B A B ) A S A A

5) T W/ NENAR UL Bk B ST AL
BHIRFR, 7 Adams T, PUMLZEFL x J7 I MIALF%
AREARRR, Az I LR AR, 2 a2k
K THe 7EAN R AL B I AR EE St o AT Matlab
ZxmBIERh 2™, s 7 B K 7 T DUE
BIFEALTEAS[FIOE B, /NGEALER T s A L 25
T3 Tl FVS R & AR, PLDV pian=75 5%, 4
DV _pian>75 i, /NEBUEMZESH; 24 DV pian<7s
W, NEPE A TH DV pian 5 75 #1228
R, AU A R K
6 000
4000
2 000F

o+
-2 000F
-4 000}
-6 0001
-8 000
—10 000}

—-12 000
—-15 000

N

—-10 000 -5 000 0
x

B7 SHMTEREMSEHEZ
Fig. 7 The tracks and the fitted straight line
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%5 A F Matlab F21¥ :
function wucha=my _fit(n)
x=n(:,1);
y=n(:,2);
pl=polyfit(x, y, 1);%
k=p1(1);
b=p1(2);
x2=x;
V2=k*x2+b,
hold on;
plot(x2, ¥2);%
y2max=y2(1);
y2min=)2(1);
deta_max=0;
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for i=1:length(x)
ify2(i)>=y2max;
y2max=)2(i);
else
¥2min=y2(i);
end
ifabs(y2(i)-y(i))>=deta_max
deta_max=abs(y2(i)-1(i));
end
end
wucha=(deta max)/(y2max-y2min); % HLE R
end
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Table 3 The linearity error for front wheel
in different positions

DV_pian =20 0 75 80 95

A APEIR2E 710,970 000 1.187 000 0.029 857 0.042 053 0.077 947
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