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• Discover the Critical Role of Tires with NVH Consulting! 

•   Elevate your vehicle's performance by understanding tire 
essentials.

• Tire's Vital Connection:  

•   As the sole link between your vehicle and the road, tires transmit 
all forces—ensuring seamless interaction and control.

• Impact on Driving Dynamics:  

•   Tires are fundamental to vehicle behavior, critically influencing 
longitudinal (acceleration/braking), vertical (ride comfort), and lateral 
(handling/cornering) dynamics.

• Expert Tire Optimization Services:  

•   Our specialists enhance tire performance and vehicle 
requirements drawing from decades of expertise in dynamics analysis 
and testing.

• Ready to Optimize Your Tires? 
•   DM us today for tailored solutions!



Tire is the only one connection point / structure of the vehicle to the road, 
due to this transmits all forces between the vehicle and the road.

Accordingly, it is fundamentally important and most critical to the vehicle 
driving behavior, especially: 
Longitudinal, Vertical and Lateral Vehicle Dynamics
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Fundamental Tire Functions:

Ø Longitudinal Dynamics: 
 Transmits driving and braking forces for acceleration, deceleration, and traction. 
Ø Vertical Dynamics: 

 Supports vehicle weight; provides springing and damping for ride comfort and stability.
Ø Lateral Dynamics:

 Guides the vehicle laterally for steering, cornering, and handling.
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Ø Support the vehicle's weight

Ø Provide contact between the vehicle and the road surface

Ø Transmit braking and acceleration forces

Ø Transmit lateral forces during cornering

Ø Dampen road surface irregularities

General Tire Requirements



Tire Requirements
1. Safety:
Ø Maximize traction on all road surfaces, including wet, snow, and ice 
Ø Provide direct handling response through the steering wheel 
Ø Ensure evenly distributed cornering forces for predictable handling .  
Ø Balance variations in wheel vertical forces 
Ø Maintain a secure connection and seat on the rim 
Ø Offer high puncture resistance 
Ø Ensure reliability at high speeds 
Ø Achieve long service life 

2. Comfort
Ø Provide effective springing and damping 
Ø Minimize noise levels: interior, exterior, and pass-by 
Ø Eliminate vibrations or noises from tire nonuniformity 
Ø Reduce steering forces as much as possible 

3. Sustainability / Economics
Ø Minimize rolling resistance 
Ø Reduce road dynamic forces 
Ø Optimize costs 
Ø Ensure good durability 
Ø Provide constant, even wear for long-lasting performance 



The required performances of a tire are strongly interconnected with tire design
Different tire requirements often lead to various target conflicts, 

which necessitate a balanced approach in tire design and performance optimization.

Tire Construction Components Influencing 
Tire Performance

Tire Performance Balance

Rolling ResistanceInterior Noise
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Balanced Performance


