FRC Drivetrain Reference Tables

Varying Kitbot Speed by Changing Wheel Sprockets

CIM Motor with KOP (1:12) Transmission Maximum Robot Pushing Force (lbs)

el Coefficient
T';’:;ro";i:'tcm smiilet 4" Wheel 6" Wheel 8" Wheel of Friction _ 100% Weighton  50% Weight an
15 tooth 24 tooth | 4.05 f/sec | 6.07 ftisec | 8.1 fi/sec _ pilec Wheels Diixe Whesle
15 tooth 28 tooth | 3.47 fysec | 5.21 flsec | 6.94 ftisec Skyway Wheelchair Wheels: 0.8 118.4 59.2
15 tooth 30 tooth : 4.86 ft/sec | 6.48 ftisec FRC KOP-Wheels: 1.0 148 74
15 tooth 36 tooth - 4.05 ft/sec 5.4 ftisec IF1 Traction Wheels - Wedgetop Tread: 1.2 177.6 88.8
15 tooth 40 tooth - 3.64 ftlsec | 4.86 ft/sec IF1 Traction Wheels - Roughtop Tread: 1.3 192.4 96.2
15 tooth 44 tooth = : 4.42 fisec Pushing Force = (Wheel Coeff of Friction) x (Weight on Drive Wheels)
15 tooth 48 tooth - - 4.05 ftisec

Mote: KOP Transmission comes with a 15 tooth output sprocket standard.

Robot Current Draw under Max Drivetrain Load:

The tables below show the amount of current a robot's motors will draw in their maximum loaded configuration. (Pushing against a wall).

In the example below, it is assumed the drivetrain is 90% efficient, and the robot weighs 148 Ibs (120 Ib robot + 13 Ib battery + 15 Ib bumpers).
COF = Coefficient of Friction, (Skyway Wheelchair Wheels =0.8, FRC-Kit of Parts Wheels = 1.0, |IFl Roughtop Wheels = 1.3)

2x CIM Motor Drivetrain 2x CIM Motor Drivetrain 4x CIM Motor Drivetrain 4x CIM Motor Drivetrain
50% of Robot Weight on Driven Wheels 100% of Robot Weight on Driven Wheels 50% of Robot Weight on Driven Wheels 100% of Robot Weight on Driven Wheels
Robot  Gurrent Draw per Motor (Amp) Robot  Current Draw per Motor (Amp) Robot  Current Draw per Motor (Amp) Robot  current Draw per Motor (Amp)
Speed Speed Speed Speed
[ﬂ / sec] 1.0 COF 1.3 COF {ft / SEC) ] 1 1.3 COF [ﬂ / sec} !:ft / SEC) 0.8 COF 1.0 COF 1.3 COF
2.5 7.4 8.6 10.5
3 8.4 9.9 12
35 9.4 11.2 13.8 L( ¥
4 10.4 12.4 15.5 4 18.5 22.6 28.7
4.5 11.4 13.7 17.1 4.5 20.6 25.1 32.0
5 12.4 15.0 18.8 5 22.6 2 g5
5.5 13.5 16.2 20.4 5.5 24.6 30.2 38.6
6 14.5 17.5 22.1 6 26.6 a2 41.9
6.5 15.5 18.8 FRE) 6.5 28.7 35.3 45.2
7 16.5
7.5 17.5
8 18.5
8.5 19.5
9 206
9.5 21.6
10 22.6
10.5 44.9 10.5 236
11 46.9 11 246
115 49.0 11.5 25.6
12 12 26.6
12.5 12.5 27.7
13 13 28.7
13.5 13.5 29.7
14 14 30.7
14.5 14.5 31.7
15 15 327

Legend:| Under 40A Breaker Limit : | Risk of Popping Breakers




