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(54) Title: METHOD FOR CONTROLLING SMOOTH START OF PERMANENT MAGNET SYNCHRONOUS MOTOR UNDER
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Open-loop control by means of converting the maximum value
Tmax of an output torque of a motor to the maximum value lq_max
of & g-axis current and taking the maximurn value 1q_max of the
g-axis current as an upper limit value of the g-axis current control
the mator to enter an open-lacp control operating state
Constant-speed closed-loop control after an actual steady-state
operating speed V of the motor reaches a first target speed V_ref1
slowly reduce the maximurn value 1q_max of the q-axis current to a
target value IO corresponding to a target torque value TO set by a
user of the q-axis current and maintain a constant-speed
closed-loop control operating mode at the first target speed V_ref1

BB

CC  Speed increase operation control in a constant-speed closed-loop
operating mode increase the first target speed V_ref1 to the
highest target speed V_max to control the motor to operate

Is the actual steady-state operating speed V of the motor less than
the highest target speed V_max?

Constant-speed control operating mode

Constant-torque cantrol aperating mode
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(57) Abstract: A method for controlling a smooth start of a permanent magnet synchronous motor under sensor-less vector control.
After a permanent magnet synchronous motor is started, a mode thereof is set as a constant-torque operating mode or a constant-speed
operating mode. The method comprises: open-loop control: driving, with [q max as a target value of a g-axis current, a motor to
operate, and under the open-loop control, when an actual steady-state operating speed V of the motor reaches a first target speed V_refl,
entering a constant-speed closed-loop control mode; and a constant-speed closed-loop control stage: using a current PI control loop of
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a q axis to slowly converge a real-time detected current value Iql of the q axis to Iq0; and in the constant-speed closed-loop control
mode, increasing the first target speed V_refl to the highest target speed V_max to control the motor to operate, and then entering a
constant-torque control mode. The method can ensure a smooth and stable start, reduce the vibration and noise during motor operation
and improve start reliability.
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