
Motor Selection Process 

Friction Calculations 

•  ρ
𝑃𝑉𝐷𝐹

 ranges from 1.82 to 4.68 
𝑙𝑏𝑚

𝑓𝑡3
 Assume higher 

• 𝐿𝑠𝑝𝑜𝑜𝑙 = 120 𝑓𝑡 

• A=
𝜋((𝐷𝑂)

2−(𝐷𝑖𝑛)
2)

4
=

𝜋((3/12)2−(1.5/12)2)

4
=  . 0368 𝑓𝑡2 

• V = 𝐴 ∗ 𝐿𝑠𝑝𝑜𝑜𝑙 =  4.416 𝑓𝑡3 

• 𝑚𝑠𝑝𝑜𝑜𝑙=V ∗ ρ
𝑃𝑉𝐷𝐹

= 4.416 𝑓𝑡3 ∗ 4.68 
𝑙𝑏𝑚

𝑓𝑡3
 = 20.67 lbm 

• 𝜇𝑠 =.23, 𝜇𝑑 =.17 PVDF to Steel friction from Kynar 

• 𝐹𝑚𝑜𝑡𝑜𝑟 > 𝐹𝑓𝑟𝑖𝑐𝑡𝑖𝑜𝑛= 𝜇𝑠 ∗ N=.23 ∗ 20.67 lbm ∗ 1
𝑙𝑏𝑓

𝑙𝑏𝑚
=  4.75 lbf 

 

Torque and Recommended Motor 

• Assuming a diameter of 1, .5 and .25 ft 

• 𝜏1= 4.75 lbf ∗ .5 ft ∗ 1.5 (error factor) =  3.56 ft-lbf =  4.82 N-m 

• 𝜏.5 = 1.78 ft-lbf = 2.41 N-m 

• 𝜏.25 =  . 89 ft-lbf = 1.205 N-m 

• Based on this is recommend the NEMA 24 Stepper Motor MSW242B234W1AA5.0 or 

the NEMA 34 Stepper Motor MSW342B244W1AA6.0 depending on the diameter of the 

driving wheel 

 

 

https://www.jvl.dk/files/pdf-1/datasheets/LD0109.pdf
https://www.jvl.dk/files/pdf-1/datasheets/LD0111.pdf

