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Fig.1 Dynamic simulation model of the car
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Fig.2 Steering wheel angle for a severe

lane — change manoeuvre
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Fig.3 Comparison between numerical and
experimental results of lateral acceleration

for a severe lane — change manoeuvre
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Table 1 Comparison of stiffness and
free length of suspension springs
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Table 2 Level table of test factors for vehicle maneuverability
;2= K, L, K, L, K, K,
1 1 395 1 260 5264 0.5
2 1.4 336 1.4 234 8 980 1
3 1.8 304 1.8 220 14 385 1.5
F3 EMEXRIRER
Table 3 Virtual orthogonal test card
RN 5 B e
52 1 2 3 4 5 6 7 8 9 10 11 12 13 PEME (y)
1 1 1 1 1 1 1 1 1 1 1 1 1 1 2.836 87
2 1 1 1 1 2 2 2 2 2 2 2 2 2 2.683 40
3 1 1 1 1 3 3 3 3 3 3 3 3 3 2.613 21
4 1 2 2 2 1 1 1 2 3 2 3 2 3 2.626 09
5 1 2 2 2 2 2 2 3 1 3 1 3 1 2.797 43
6 1 2 2 2 3 3 3 1 2 1 2 1 2 2.653 27
7 1 3 3 3 1 1 1 3 2 3 2 3 2 2.639 29
8 1 3 3 3 2 2 2 1 3 1 3 1 3 2.587 87
9 1 3 3 3 3 3 3 2 1 2 1 2 1 2.789 04
10 2 1 2 3 1 2 3 1 1 2 3 3 2 2.821 10
11 2 1 2 3 2 3 1 2 2 3 1 1 3 2.670 82
12 2 1 2 3 3 1 2 3 3 1 2 2 1 2.601 25
13 2 2 3 1 1 2 3 2 3 3 2 1 1 2.590 39
14 2 2 3 1 2 3 1 3 1 1 3 2 2 2.794 54
15 2 2 3 1 3 1 2 1 2 2 1 3 3 2.637 73
16 2 3 1 2 1 2 3 3 2 1 1 2 3 2.628 05
17 2 3 1 2 2 3 1 1 3 2 2 3 1 2.586 96
18 2 3 1 2 3 1 2 2 1 3 3 1 2 2.750 91
19 3 1 3 2 1 3 2 1 1 3 2 2 3 2.805 65
20 3 1 3 2 2 1 3 2 2 1 3 3 1 2.652 21
21 3 1 3 2 3 2 1 3 3 2 1 1 2 2.600 28
22 3 2 1 3 1 3 2 2 3 1 1 3 2 2.592 21
23 3 2 1 3 2 1 3 3 1 2 2 1 3 2.780 55
24 3 2 1 3 3 2 1 1 2 3 3 2 1 2.628 83
25 3 3 2 1 1 3 2 3 2 2 3 1 1 2.623 83
26 3 3 2 1 2 1 3 1 3 3 1 2 2 2.577 78
27 3 3 2 1 3 2 1 2 1 1 2 3 3 2.755 53
Y, 2692 2,70 2.678  2.68  2.685 2.678 2.682 2.682 2.792 2.678 2.681 2.677  2.679
Y, 2.676  2.678 2.681 2.678 2.681 2.677 2.676 2.679 2.646  2.683 2.677 2.682  2.679
Y,  2.669  2.66 2.68 2.679  2.67  2.681 2.678 2.675 2.597 2.675 2.678 2.677 2.678
R 0.023  0.04 0.003 0.002 0.015 0.004 0.006 0.007 0.195 0.008 0.004 0.005 0.001
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%R, = max(Y,) - min(Y,) i =1,2,3
F4 EXRREKKIFT
Table 4 Design of the title for the orthogonal table
1 2 3 4 5 6 7 8 9 10 11 12 13
K, K, (K K)(KPKy)  (K2Ky) Ky (K Ky), (K2Ky)  (K2Ks)  (Ky Ky), (KPKy) Ky (K Ky) (K2Ky) (KyKy) o (KGKy)
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Table 5 Values of individual evaluation

indexes for vehicle maneuverability at 80 km/h

W, W, W, W,

0.199 42 0.197 28 0.202 56 0.2
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Table 6 Comparison of evaluation indexes for

vehicle maneuverability before and after optimization
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Fig.5 Comparison of travel path
before and after optimization
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Fig. 6 Comparison of steering wheel angle
before and after optimization
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Application of orthogonal optimization design for vehicle
maneuverability and structure optimum based on
virtual prototyping technology

Che Huajun, Chen Nan, Yin Guodong
(College of Mechanical Engineering ,Southeast University , Nanjing 210096 , China )

[ Abstract] Based on the chassis of a car, a multi — body dynamics model was built with ADAMS software.
With the objective evaluation index for maneuverability of vehicle, ADAMS function was built to evaluate vehicle
maneuverability. Orthogonal optimization design was applied to optimizing vehicle maneuverability with ADAMS
software. The applying virtual prototyping technology for vehicle maneuverability and structure orthogonal optimiza—
tion not only increases accuracy of simulation model compared with lumped — mass model, but also finds the main
factors influencing the vehicle maneuverability and gets the optimization levels of the influence factors. The design
process can be used in industrial organization.

[ Key words| virtual prototyping; vehicle maneuverability ; orthogonal optimization design
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Thoughts on strengthen the railway construction
for coal transportation in China

Song Caiping
( Public Economy Academy of Peking University, Beijing 100871, China)

[ Abstract] The coal resources in China are mainly distributed in northwest parts, especially in Shanxi Prov-
ince, north part of Shanxi Province and west part of Inner Mongolia, while the areas which consume coals most are
the north and central south parts, thus the pattern of transporting coals in north to south and transporting coals in
west to east comes into being. Coal transportation has been being the key point of railway transportation for a long
time. Strengthening the railway construction for coal transportation to ensure safe and steady coal supply is signifi-
cant to the safety of national energy strategy.

[ Key words| railway; coal; transportation construction
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