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Problem Statement • Develop a carriage damping system to reduce/eliminate 
carriage bounce and vibration.

Value Proposition



Design requirements

• Effective on a variety of surfaces

• Within hydraulic pressures forklift is capable

• Work within ~$2300 budget

• Scalable

• Manufacturable



Previous 
Design 
Concepts



Hydraulic Brake

• Simple
• Easy to service
• Low complexity



Spring Mass Damper

• Simple implementation
• Cheap and effective
• Functions at all heights



Hydraulic Accumulator

• Long Life

• Low complexity

• Off the shelf



Fork Clamps

• Easy to implement

• Simple

• Easy to Service

• Low complexity



• Pursuing both ideas



Previous Brake Designs



Previous Brake Designs



Previous Brake Designs



Current Design



Current Design

• FEA validates design



Current Design



Data Collection

• What?
• Inertial load

• Why?
• Design Validation

• How?
• Accelerometers

• Strain Gauge



Data Collection

Limitations:
• I2C protocol noise
• Collisions

Advantages:
• Fast, easy data
• All components on-hand



Data 
Collection
Preliminary Results



Data Collection: Current progress

Determining proper 
gauges and materials

Pursuing strain gauge 
data

LOTS of research



Validation

• Build a Full-scale prototype

• Full functionality

• Limited options for free forklifts



Project Budget



Project Schedule



Questions?


