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Abstract: To improve the positioning accuracy of a precise positioning system driven by a linear mo-
tor, the optimized Stribeck friction model was established that compensates for the main factors affect-
ing the positioning accuracy of friction. First, the traditional Stribeck friction model was optimized.
Second, the improved least square algorithm was used to identify the model parameters. Third, the
friction model compensation algorithm was simulated and compared with the disturbance observer
compensation algorithm. It is found that the speed of the former is 4. 33% higher than that of the lat-
ter, and the friction compensation has a better compensation effect. Finally, the experiment was car-
ried out on a two-dimensional precision positioning platform with large stroke according to the maxi-
mum speed of the platform; low and high speeds were defined as 0. 005 and 0. 05 m/s., respectively.
Experiments were performed at these two speeds and compared with the Coulomb friction feed for-
ward compensation model. The experimental results indicate that for the precision positioning plat-

form at a low speed of 0. 005 m/s, the proposed model tracking error is reduced by 67. 67%; for a
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high-speed movement of 0. 05 m/s, the proposed model tracking error is reduced by 51. 63% , which

verifies the validity of the improved Stribeck friction model compensation algorithm. The improved

Stribeck friction model proposed in this paper can be used to improve the positioning accuracy of a pre-

cision positioning system driven by a linear motor.
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Fig. 2 Block diagram of single-axis closed loop control
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Tab. 1 Identification parameters for each iteration
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Fig. 3 Block diagram of compensation algorithm based on optimal friction model
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