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1.Flat path 

 

>  

>  

 

Assumtion η =70% 

 

>  

 

We can find on panel diagram 

 

>  
 

>  

 

We just think our Rwheel = 0.04 

 

>  

 

>  

 

>  

 

>  

 

>  

 

>  

 

>  

 

 

 

>  
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>  

 

>  
 

So our i=8.94, Vab=3.66m/s 

>  

 

>  

 

>  

 

>  

 

 

On slope 
>  

 

Fr=Frolling + mgsin(3)=0.61N,Fr= Fwheel 

>  

 

>  

 

>  

 

U=7.863V 

>  

 

V=4.115m/s 

>  
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Tslop=1.944se 

>  

 

Ttot=5.214se 

Vfinal=3.66m/s(4.115m/s), ttotal=5.45s/5.214se 

This is just the normal Assumption, we need caculate the bigger or smaller gear ratio 
 

 

2.Assume that, i = 12 

 

when I=0.91(reach the max current) 

 

On the flat path(at point A) 

>  
 

>  

 

>  

 

>  

 

 

>  

 

>  

 

>  

 

>  

 

>  
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>  

 

 

 

 

on the rest of flat path(A→B) 

 

>  

 

>  
 

>  

 

>  

 

 

>  

 

>  

on the slope  

 

>  

 

>  

 

>  

 

>  

 

 

>  

 

>  

 

>  
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3.Assume that, i = 7 

Flat path:- 

Twheel = 8.55 * 0.7 *0.91 * 10-3 *7 = 0.0381 

Fwheel = Twheel / Rwheel = 0.953 

a = (Fwheel – Frolling)/m = 0.855 

U * I * n = Fwheel * Va 

Va =( 7 * 0.91 * 0.7) / 0.953 = 4.679m/s 

ta = Va / a = 5.4724s 

Sa = 0.5 * a * ta2 = 12.8m 

But the total length of the flat path is 6m, so we have to calculate the time for the flat path only. 

6m = 0.5 * a * tflat 

tflat = 3.746s 

For the slope part:- 

Assume that, it has constant acceleration  

Means it reaches at equilibrium  

Fr = Frolling + mg sin(3) = 0.61N 

Assume that  

Fwheel = Fr = 0.61N 

Twheel = Fwheel * Rwheel = 0.0244 

I = Twheel/(8.55 * 0.7 * 7 * 10-3)   = 0.58 

From the U-I graph we get:- 

U = 7.78V 

Vslope = (7.78 * 0.58 * 0.7) / 0.61 = 5.177 m/s                                      tslope = 8 / Vslope = 1.545s             

Ttotal = tflat  + tslope = 3.746 + 1.545 = 5.29s 
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4.Another calculation 

1.  

Cw=0.47, A=π*r^2,ρ=1.29kg/m^3, 

 

   Fwpath =
1

2
× 0.47 ×π× 0.042 × 1.29 × 3.662=0.0204N 

   Fwslope =
1

2
× 0.47 ×π× 0.042 × 1.29 × 4.1152 = 0.0258N 

It is too small, I think we can ignore it but we should simulate it first. 

 

2. Another one 

Check the table 

We know Terminal resistance = 3.20Ω; Torque constant = 8.55;  

Our U = 7V, I =0.91A  

T = 8.55*0.7*0.91*10^-3=5.446× 10−3 

n = 1120 * E 

E = U-I*R=7-0.91*3.2=4.088J 

n = 4578.56 

 

3.Static Friction 

Frs = η ∗ N 

We can find on Toledo the static friction coefficient = 0.9 =η 

N = 1/3 * 9.81 = 3.27 N        

Frs = 0.9 ∗ 3.27 = 2.943N 

 


