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Fast and Accurate Tyre Noise Simulation and Tyre Tread Design Optimization  
 
 
 
SilentRoll brings state of the art Tyre Noise Simulation and Tread 
Optimization capabilities to your desktop. The software has three 
seamlessly integrated modules: Preprocessor, Solver and 
Postprocessor. 
 
Software Feature List 
 

• Tyre Geometry data entry through image files 
• Unlimited Pitches and up to 8 Tracks 
• Speed vs. Noise 
• Vehicle Load Effect 
• Material Properties 
• dB & dBA Graphs 
• Compare Multiple Designs 
• Robust Optimizer for Pitch Sequence and Track Offset 

Optimization 
• Total Noise, Fundamental Harmonic & Maximum Noise based Optimization Functions 
• Handles ANY Tread Geometry including but not limited to Asymmetric, Symmetric, Directional, Bi-directional Treads 
• 0-5kHz Frequency Range 
• Generates Noise Data for each Track and Full Tread 
• Creates Hi-Fidelity (41.1KHz) .WAV Files for Playback on any Media Player 
• Single-click MS Word Report Generation 

 
 
Below is a brief introduction to each module: 
 
Preprocessor 
 
Data input through pitch images and orthographic section details for 
NSD surface allow discretisation of tyre into slices for mathematical 
impact simulation model. 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Tyre Tread Arc Width can be divided into multiple tracks to achieve design control on individual track geometry. The track offsets 
can be specified for each track. During optimization offset step specification is used to arrive at an optimum offset combination 
between the tracks. The user can enter a specific pitch sequence for analysis or could ask the software to generate an optimum 
pitch sequence. 
 
The building block approach in the preprocessor enables quick and easy creation of new tyre design cases for analysis. 
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Solver 
 
SilentRoll considers tyre as composed of discrete but in continuum 
slices of tread rubber material located on carcass. The underlying 
carcass geometry is considered to be invariant as compared to tread 
rubber.  
 
The solver picks each discrete slice for impact response simulation at 
the tyre leading edge. Here leading and trailing edges are considered 
to be the same and final results are cumulative. The impact response 
thus obtained is convolved over the entire tyre surface and a noise 
emission model is created.  
 
The solver can take in an unlimited number of pitches and a 
maximum of EIGHT tyre circumferential tracks. The results are 
available in the form of sound pressure spectrum and overall Sound 
Pressure dB and dBA values which are comparable to CPX 
measurements. 
 

 
 
 
Tyre tread rubber material properties like Linear Young’s 
Modulus, Damping Coefficient, and Density are considered 
along with parameters like running speed. 
 
The results are observed to have good correlations for near 
field sound pressure conditions. 
 
 
 
 

 
Postprocessor 
 
Tracks: 

1. Sound pressure spectrum / dB & dBA 
2. Overall sound pressure / dB & dBA 

 
Tyre: 

1. Sound pressure spectrum / dB & dBA 
2. Overall sound pressure / dB & dBA 

 
SilentRoll comes with rich post-processing capabilities like zoom, 
pan, cross-hair cursors, etc. on all the graph output screens. A 
variety of bar plots, line plots, etc. are provided to allow the user to 
compare multiple tyre results simultaneously. The software has a 
unique WYSIWYG report generation feature that makes the job of 
analysis result compilation a smooth process. 
 
Optimizer 
 
Best of Pitch Sequence and Track Offsets are searched for low noise characteristics. 
 
Optimization Parameters: 

1. Overall Noise 
2. First Harmonic Noise 
3. Maximum Noise at any Frequency in the Spectrum 

 
System Requirements 
 
OS: Windows XP or Windows 2000. 
Computer: Pentium IV or above processor, minimum of 1 GB RAM, 1 GB of free hard disk space.  
Additional Software: The report generation function requires Microsoft Office XP. 


