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One of the most common issues with selecting the correct motor is getting the right amount of 
torque. That’s how Lin Engineering’s ability to Maximize Torque @ Speed can be utilized. 

Lin Engineering specializes in maximizing torque at your desired speed. Each step motor is 
characterized by its speed-torque curve, or, its power output capabilities. Within the constraints of 
power input and motor size, Lin Engineering can design a motor by manipulating the speed-torque 
curve to maximize torque in a given area across the speed range. In other words, we design a motor’s 
maximum efficiency at your desired speed.  As the technical leader in step motor design, we get it 
right the first time by maximizing torque at your desired speed – trial and error is not an option.

This graph demonstrates what “Maximize Torque at Desired Speed” means. The existing 
motor has a characteristic shown with the red line. The user of this motor had an 
operating speed of 1000 pps and needed higher torque at that speed. Lin Engineering 
designed a motor, using the same motor size and power input, and manipulated the curve 
to output more torque at the crucial point. This crucial point is the user’s operating speed.    

MEASURING STEP ACCURACY
How does step accuracy work?  Step error is 
measured in arc minutes. Arc minutes are:

 

2-PHASE vs. 5-PHASE 
STEP ACCURACY COMPARISON 
To compare these two mechanically different step 
motors, we were able to run both motors at a step 
resolution such that each microstep was the equiv-
alent of 0.018°.  
2-Phase: 0.9° Motor / 50x microstepping = 0.018°  
5-Phase: 0.72° Motor / 40x microstepping = 0.018° 

SPECIFICATIONS of BOTH MOTORS 
Input Voltage of 24VDC 
Output Current set to motor’s rated current 
2-Phase: 0.6 Amps/Phase 
5-Phase: 0.75 Amps/Phase

ADDED BENEFIT OF 2-PHASE OVER 5-PHASE: MORE TORQUE
Not only are 0.9° 2-Phase step motors more accurate than 0.72° 5-Phase step motors, they also produce more 
torque as well.  In a 0.72° 5-Phase step motor, there are 50 rotor teeth.  A rotor and stator must be offset from 
each other; therefore, the maximum number of stator teeth must be less than 50 in order to create the offset 
spacing.  Since 5-Phase steppers contain 10 poles, the 
maximum number of teeth per pole is 4 which will result 
in 40 stator teeth.

However, on a typical 0.9° 2-Phase step motor, there are   
100 rotor teeth and 16 stator poles.  Therefore, the  
maximum number of teeth allowable on each pole  
is 5, resulting in a total of 80 teeth on the stator.  
The more stator teeth, the more output torque.  

MAXIMIZING TORQUE AT DESIRED SPEED 2 PHASE vs. 5 PHASE

We compared the accuracy and torque performance between Lin’s 2-phase motor versus a competitor’s 
5-phase motor. The 2-phase motor resulted in better accuracy and more torque. Let’s see how the tests were 
conducted and understand the results.


