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Design of electronic speed controller based on analog PID

1 < 2 2 2 2
CAO Yu , ZHOU Qin”, LI Sheng”, LI Yazhou", XU Mao
1. Chongqing College of Finance and Economics, Chongqing 402160, China;
2. Chongqing Hongjiang Machinery Co.,Ltd., Chongging 402160, China

Abstract:In order to solve the problem that the traditional mechanical governor can hardly meet the performance
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transmission error of the electric drive axle of heavy-duty vehicles, a model of a two-stage gear reduction system
for a certain electric drive axle is established based on the analysis software. The tooth profile modification and
tooth direction modification are combined to minimize the fluctuation of transmission error and the contact stress
on the tooth surface as the optimization goal, and the modification parameters such as involute slope, involute
convexity, tooth direction slope, and tooth direction convexity of the first and second stage reduction active gears
are determined, and the simulation analysis is carried for verification. The results show that the modification
parameters of the first and second stage reduction active gears are determined by the multi-objective optimization
method, with the involute slopes being 1. 82 and 2. 33 um, the involute convexities being 2. 01 and 0. 15 pm,
the tooth direction slopes being 0. 704 and—3.200 pwm, and the tooth direction convexities being 0. 185 and
0. 443 pm, respectively. The simulation analysis of the modified gear shows that the maximum reduction of the
peak-to-peak transmission error is 82. 5%, the maximum reduction of the maximum contact stress on the tooth
surface is 18. 8%, and the maximum reduction of the load per unit length is 21.4%. The stress and load
distribution on the modified tooth surface are more uniform, which effectively reduces the vibration and noise of
the gear meshing in the transmission system.
Keywords : electric drive axle; transmission error; gear modification; multi-objective optimization
(SRR - )
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requirements of modern diesel engines, a proportional integration differentiation ( PID) circuit is constructed
through operational amplifiers. The circuit includes speed setting module, PID speed regulation module and
power amplification module, a multi-functional zero difference electronic governor controller based on analog
PID control is designed. Hardware circuit is used to realize the control of starting oil quantity, the switching of
idle/rated working condition and the independent adjustment of PID parameters. The test bench test combined
with sudden load and sudden unloading working condition verifies the speed regulator control performance. The
test bench results show that the speed fluctuation rate is not more than 0. 2% under the sudden load and sudden
unloading working condition, the steady-state speed regulation rate is 0, the transient speed regulation rate is
less than 7%, and stable time of the sudden negative load working condition is about 6 ~7 s, and the
performance meets the secondary speed regulation performance index. The controller has a simple structure and
anti-interference ability, and has certain engineering application value.

Keywords: PID; diesel engine; multi-functional reuse ;electronic governor; controller
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