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Analysis of thrust and velocity variation of permanent magnet synchronous
linear motor under variable load

SHEN Hao, ZHANG Wang, TAN Wei-rong, DANG Sheng-hui

(College of Mechano-Electronic Engineering, Lanzhou Univ. of Tech., Lanzhou 730050, China)

Abstract: Taking the permanent magnetic synchronous linear motor as the research object, its force was
analyzed; mathematical model was established, and the simulation model of the linear motor by using
Matlab/Simulink in order to study the thrust and speed change of the linear motor when different loads are
applied. The results show that with the increase of the workpiece’ s mass, the state response time and
maximum deviation of the linear motor increased; the response time curve of the speed is flat; the response
time curve of thrust changed obviously; the overshoot curve of thrust increase flatly; the overshoot curve
of velocity increased stably, the overshoot curve of speed is obvious. When the quality of the workpiece is
240 kg, the over-adjusting amount of motor speed exceeds 30% , which seriously affects the operation of
the motor. In order to reduce the effect of load change on linear motor stability, the maximum load quality

and maximum motor thrust are calculated.
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Fig.2 Closed-loop transfer function for linear motors
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Tab.1 Effect of different workpiece quality on linear motor
b
performance
. 20% ~30%.
m/kg At1/s Atz /s F./N Av/(m s 1)
a=[Y (@)=Y (=) ]/Y(e0)xX100% (16)
40 0.08 0.12 300 0.066 5
80 0.08 0.12 500 0.132 8 Y (2,) 1Y (00)
120 0.09 0.13 700 0.198 9
160 0.13 0.135 900 0.265 0 7
200 0.14 0.14 1100 0.331 1 . ,
240 0.18 0.16 1 300 0.397 2
240 kg 39%.,
1 m
, F. ; 30%,
; m 240 kg , F. 185 kg,
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