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ABSTRACT

This paper analyses VSC researchful purpose, development status
and task principles.

This paper discusses the founding of the two-degree-freedom vehicle
dynamics model that can be used in road-holding property. By
contrasting test data with ssimulating data, the dynamics model and model
parameters are right can be proved. Tyre parameters are measured by Jlin
Idustry Uiversity Tyre Lab. In order to insure smulink precision , |
extends the tyre data by the method of five rank smoothness. | calculates
|z by using experience formula.

Utilizing the tool of Matlab/Smulink analysis the two-degree-
freedom vehicle dynamics modd, find the rule of * stabilization
ellipse”. By anayzing the vehicle of Hummer2 “dstabilization ellipse”,
the vehicle in the limit status, an extraneous moment can reduce center
of gravity ddedip angle , lead the vehicle come back stabilization
status. The Vehicle stability Control system must have the function of

making the vehicle come back stabilization status.

[ Key Words] vehicle dynamics, Matlab/Simulink, two-degree-freedom

vehicle dynamicsmodel stabilization, ellipse stability, stability control
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Fig.1-1 al tire engender yaw moment in brake force
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Fig.1-2 vehicle stahility control sketch map of yaw velocity control
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D=aF,"+aF,

C =130

a, sn( a, actan(asF,))
CD

E=aF’+a,F, +a,

DSh = a,0

DSy = (a,F,” +a,F,)g

j =(1- E)(a+DS,) +(E/B)arctan( B(a+ DS,))

B= (1- %|d)
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Fig.2-2 two-degree-freedom vehicle dynamics model
51— 11

=131,



[l x Us
[2] Yy \E

(3] z W o

: Ua, +va, +0a,

: Oa +0a, +Vv a,

m(\&+ uv, ) - |:yf COS(df ) + Fyr ...................................................... (2'5)

(2.4) :

m(\&+ uv, ) - |:yf COS(df ) + |:yr ...................................................... (2_7)
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& =aF, cos(d,)- bF,

(2.7). (2.8)

e (2117
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m(&+uv )=

_ (Cf Cos(df) +Cr)V (aCf Cos(df) - bCr)

__ (&, codd;)-bC)) (a’C, cog(d,) +b°C,)

Vr +Cfdf Cos(df)

(2.17). (2.18)
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Fig.2-4 Therelation curve of tire side-dip angle and side-slip force
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Fig.3-4 The test set photo of tire dynamic responce
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324 (3, 3-3

3-3 ADVANCE 37X12.5R16.5

80
pa
Kg Deg. N Deg. N

0.0000 0.0000 0.0000 0.0000
0.4883 -508.9414 0.4883 -673.5687
0.9644 -952.2092 1.0620 -1353.8308
1.9409 -1896.4078 2.0752 -2136.6842

795 3.9673 -2651.7232 40527 -2884.2772
5.9937 -2954.0042 5.9937 -3243.2120
7.9712 -3093.7228 8.0200 -3451.3052
11.9385 -3195.2704 12.0727 -3687.6812
15.9424 -3326.1592 16.0400 -3876.6742
19.9951 -3464.8880 20.0439 -4100.5650
0.0000 0.0000 0.0000 0.0000
0.4883 -496.4994 0.4883 -698.2186
0.9644 -1025.4818 1.0132 -1429.4378
1.9775 -2050.4148 2.0752 -2390.6218

894 4.0039 -2998.3296 4.1016 -3398.4832 2
5.9937 -3302.0414 5.9937 -3690.2194 2
7.9712 -3476.4618 8.0689 -3920.7840
11.9751 -3685.1528 12.0727 -4231.4832
15.9424 -3855.7316 16.0400 -4477.0026
19.9951 -4004.1036 20.0928 -4759.3308
0.0000 0.0000 0.0000 0.0000
0.4395 -592.3424 0.5371 -883.5886
0.9644 -1175.0592 1.0132 -1682.3758
1.9409 -2422.3640 2.0752 -3026.9260

1190 3.9673 -3731.3794 4.0161 -4537.5470
5.9448 -4297.6430 5.9937 -5072.2742
7.9712 -4634.0770 8.0200 -5469.3212
11.9385 -4992.4336 12.0727 -5936.9478
15.9424 -5258.4938 16.0400 -6456.6908
19.9463 -5558.4718 20.0928 -6900.2780
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280 320
Kpa
Deg. N Deg. N
Kg
0.0000 0.0000 0.0000 0.0000
0.4883 -572.7189 0.4883 -581.9603
1.0620 -1252.7536 1.0132 -1151.0492
1.9897 -2017.0752 2.0264 -1908.5500
295 4.0161 -2946.6346 4.0161 -2808.1214
6.0425 -3251.5910 5.9937 -3118.4090
8.0200 -3371.7880 8.0200 -3287.9686
11.9873 | -3441.1426 | 11.9873 | -3483.8804
159912 | -3493.8666 | 15.9912 | -3655.2922
20.0439 | -3556.2828 | 19.9951 | -3777.919
0.0000 0.0000 0.0000 0.0000
0.4883 -577.1690 0.5371 -639.1648
1.0634 -1450.9978 1.0132 -1149.5792
2.0264 -2274.6192 2.0264 -2170.6412
804 4.0161 -3437.8498 4.0161 -3191.7326
6.0425 -3807.3882 5.9937 -3536.4280
8.0200 -3928.3202 8.0200 -3746.9614
11.9873 | -4004.2212 | 11.9873 | -3978.5746
159912 | -4059.1502 | 16.0400 | -4203.1710
200439 | -41331108 | 200439 | -4389.2828 |
0.0000 0.0000 0.0000 0.0000 28
0.4395 -667.0380 0.4395 -704.3632
0.9644 -1533.0140 0.9742 -1541.0500
1.9409 -2928.7986 1.9409 -2781.7888
1190 4.0039 -4522.0042 3.9673 -4274.4464
5.9937 -5020.8536 5.9937 -4844.3458
7.9712 -5245.5774 7.9712 -5129.2122
119385 | -5372.0088 | 11.9751 | -5472.6728
15.9912 | -5390.5782 | 15.9912 | -5768.4956
19.9951 | -5485.4422 | 19.9951 | -6088.3088
0.0000 0.0000 0.0000 0.0000
0.4883 -839.2573 0.5371 -1156.1844
1.0132 -2034.4996 1.0132 -2101.2376
1.9409 -3468.8178 2.0264 -3722.5202
1580 3.9673 -5807.8524 4.0161 -5845.8862
5.9937 -6578.6714 5.9937 -6569.1556
7.9712 -6930.9324 8.0200 -6998.2878
11.9385 | -7103.8534 | 11.9873 | -7497.9016
15.9912 | -7222.9822 | 159912 | -8052.0720
20.0440 | -7398.5082 | 19.9951 | -8665.5226
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Fig.3-5 Therelation curve of tire side-dip angle and side-slip forcein 80K pa
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Fig.3-6 Therelation curve of tire side-dip angle and side-slip forcein 160K pa
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Fig.3-7 Therelation curve of tire side-dip angle and side-slip forcein 280K pa
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Fig.3-8 Therelation curve of tire side-dip angle and side-slip forcein 320K pa
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Fig.3-9 The test set of vehicle road-holding property
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