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ABSTRACT

In this research, the effect of the pressure control of cooperative control system with regenerative brake for a

military series hybrid-electric vehicle was studied. A cooperative control system with regenerative brake was

developed to maximize regenerative energy from electric traction motors of the vehicle. However, the pressure

control method of the system was modified to solve a time delay problem and it deteriorates the performance of

the system. A Simulink model including the hybrid-electric components, the cooperative control system with

regenerative brake, and the vehicle dynamics was developed and used to find a solution. The regenerative energy

ratio with respect to the whole brake energy was increased in this research from less than 60 % to over 80 %.
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Table 1. Specifications of vehicle and major components S Folo] AT &8-S N
o A @k
Gross Vehicle Weight (M) 5.91 ton 2. CHAF X}z
Vehicle Front Area (A4;) 3.48 m’
: Aol sk A T 591 =9 4%
Mass Factor for Rotating Parts ([3) 1.052 2% xea so|ngls Ay] Akolch A2l A
Air Drag Force Coefficient (C)) 1.1 & Fig. 19] Yehgich Ay 2 3w A7) S REs)
Engine Power 171 kW 747y 257), Abs7)e], BHlold, s|BnyeE A Y
Blolol TEA, A9 A7 FERHE 47 A5
Generator Peak Power 120 kW W wE] Aol7]e] olake] AolEth T Az v
Rated Voltage 680 V 7= ZIAR R Adde] glom Wy Aoj7ld] ¢
High Voltage Batts -
1gh Voltage batiety Rated Capacity 25 Ah sto] AlejArh. -8 Sk vig | rE oA A%
Az AREET T2 FAES] AYS Table 19 4
Motor Peak Power (Front/Rear) 120 kW a)aa).
—— Electric Power Lme =
- Generator
. j Engne | | Generator — Contraller [ E
— | Motar . . . Metor
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Fig. 1. System configuration of a series HEV
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Fig. 2. A deceleration test result of conventional
brake system
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Fig. 3. Test and estimation results of conventional
brake coefficient with respect to BPS
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Fig. 4. Schematic diagram of brake—by-wire system
HCu Front Regen Brake f R
Torque Command ront Regen
BPS Brake Actual
Batt Regen Brake Total Regen Brake Regen Brake Regen Brake Torque
aIr:affoy Torque Limit Torque Request __,| Torque Limit Torque Controller Rear Regen
Veh\'c\é Calculation Brake Actual
Info Regen Brake Rear Regen Brake Torque
’ T g Limit Rear Regen Brake Torque Command
erque Limi Torque Limit
BWCU -
min Brake Torque
Distribution
: Front Friction Brake Front
Req. Brake N Torque Command Pressure
8PS 'I%r ue Brake Torque - Pressure Command
Ca\cu‘\:‘ation Distribution + Controller Rear
Rear Friction Brake Pressure
Torque Command Command

Fig. 5. Cooperative control algorithm of regenerative braking
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