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Abstract

Electric brake booster is one of the key and difficult technologies of modern vehicles, which is di-
rectly related to the realization of vehicle system functions. The research on motor control strate-
gy becomes very critical. At present, this technology is mainly controlled by foreign companies and
research on this technology has become one of the urgent tasks of OEMs. First of all, the working
mechanism of the electric brake booster is analyzed and compared, the PMSM and BLDC are com-
pared, and the main reason for choosing the vector control strategy as the power motor control is
clarified. Second, analyzing the characteristics of the vector control strategy and its control logic is
described in detail, the project of the core part of the coordinate transformation and the SVPWM
algorithm formula derivation and mathematical modeling, demonstrates the feasibility of this set
of logic in theory, set up eight kinds of switch state, the corresponding relationship between phase
voltage and line voltage sector which is used to describe the voltage space vector diagram. Then,
the simulation model of vector control strategy is built by MATLAB/Simulink, and the position,
speed and torque are taken as the target input, and the current loop, speed loop and position loop
are respectively controlled by PI controller from inside to outside. Finally, the simulation model is
used to verify the current loop, speed loop and position loop, and the control accuracy is 99%, 96%
and 99%, respectively. The system delay is controlled within 0.02 seconds, and the amplitude
fluctuation of the motor is less, which is within a reasonable range, thus proving the correctness
and effectiveness of the simulation model.
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Figure 1. Six-step commutation method rotor force
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Figure 2. Different angle FOC controls rotor force
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Figure 3. Basic block diagram of vector control
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Figure 4. Motor coordinate system
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Figure 5. Diagram of Park transformation
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Figure 6. Schematic diagram of three-phase inverter
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Table 2. Correspondence between phase voltage and line voltage

5% 2. THEEMLZEE RN

o Ll it
Sa Sp Se KRBT
Uab ch Uca UaN UbN UcN
0 0 0 Up 0 0 0 0 0 0
1 1
1 0 0 U4 Udc 0 7Udc Udc - Udc _gudc
1 2
1 1 0 Us 0 Ude ~Uge Udc T Udc _7Udc
3 3
0 1 0 U, Ue  Us 0 GU. U 3U
2 1 1
0 0 1 Us Uge 0 Uge Ug gudc Uge
1
0 0 1 Ul 0 UdC UdC - Udc _5 Udc Udc
1 2 1
1 0 1 U5 Udc Udc 0 gudc _gudc gudc
1 1 1 U, 0 0 0 0 0 0

Hrb Upy Up N 0 R, EEEHRMHERREARE. hk2, ATbfi s mRER(7), H

2 DXAT LA 58 HLAR) A R0 AR DX a8

Ux(010) Us(110)

T#H X )
= I il

Upfomm——o

T X Uo7

/ Up(000) R Us(100)
U0 ¢ [ZONAVVERY o
VX VG
V X
U1(001) Us(101)

Figure 7. Sector division
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Figure 8. Vector control algorithm model
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Figure 10. Current waveform after Clark transformation
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Figure 12. Speed waveform
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