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(57) Abstract :

The present invention relates to an advanced modular suspension system (100) for vehicles operating on rural roads with uneven surfaces such as 4-5 inch deep
potholes. The system comprises a vehicle chassis (10), a hinged arm mechanism (12), a spring element (14), a damper element (16), and optionally an active control
element (18) such as a hydraulic actuator. The system further includes an Hydraulic control unit (20) for real-time adjustment of suspension dynamics based on road
input and vehicle behavior. The system is designed to limit sprung-mass displacement to within 100-120 mm and maintain ride stability at speeds ranging from 25 km/h
to 75 km/h. It features a modular configuration, allowing hybrid passive-active functionality for cost-effective performance tuning. Validation through bond graph
modeling and simulation results demonstrate superior shock absorption, reduced body acceleration, and improved handling over conventional suspension systems.
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