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Abstract

Based on the theory of automobile gradeability, taking a light truck as an example, matching cal-
culation on its relevant parameters, the motor gradeability calculation model was established
based on MATLAB/Simulink, and combined with MATLAB App Designer to design and develop an
App, the program can match the relevant parameters and draw the simulation curve of automo-
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bile climbing degree, get the maximum climbing degree, the maximum slope angle and the at-
tached rate, and verify and determine the climbing ability of light trucks. It provides a simple and
practical tool for determining the climbing ability of automobile.
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Table 1. Basic parameters of a light truck
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Figure 1. Simulation model of climbing degree calculation
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Figure 2. Block diagram of driving force subsystem
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Figure 3. Block diagram of air resistance subsystem
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Figure 4. Block diagram of
rolling resistance subsystem
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Figure 5. Block diagram of climbing degree subsystem
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Figure 6. The designed program interface
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m=app.mkgEditField.Value;
g=9.8;nmin=600; nmax=4000;G=m*g;
nt=app.TEditField.value;
r=app. rmEgitFiela.value;
f=app.fEditField.value;
CD=app.CdEditField.value;
A=app.Am2EditField.Value;
10=5.83;ig=[5.56 2.760 1.644 1,00 0.793];k=1;
L=app.LmEditField.value;
a=app.amEditField.value;
hg=app.hgmEditField.Value;
b=L-a;
d=app.EditField_12.value;
yy=sim('D8', 'srcworkspace’, 'current’)
ploti{app.UIAxes,yy.tout,yy.yout)
Imax=max(yy.yout);
app.EditField_7.Value=Imax
amaxl=atan(Imax*0.01)
amax=amax1*180/pi
app.EditField B.Value=amax
gq=Imax*0.01
C=g*L/(b-hg*q)
app.CEaitField. value=C
if C==d
else |
ql=o/L/(1/d+ha/L)
app.EditField_10.Value=ql1*100
amax2=atan(qgl)
app.EditField 11.Value=amax2*180/pi
end

Figure 7. Part of program code
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Figure 8. Program running results
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Table 2. Climbing ability parameter
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