
    
 

 
 
 
 
 
 

 
 
 
 
 
 

MEASUREMENT AND ANALYSIS OF BLANK TIRE 
 TREAD VIBRATION AND RADIATED NOISE 

 
 

Final Report 
SQDH 2003 – 3 

 TR 03 – 006; HL 2003 - 14 
 

 
 
 

By: 

Courtney B. Burroughs, Principal Investigator 
Erin L. Dugan, Graduate Research Assistant 

Applied Research Laboratory 
The Pennsylvania State University 

 
Sponsored by: The Institute for Safe, Quiet, and Durable Highways, 

       Purdue University; 
       Applied Research Laboratory, 
       The Pennsylvania State University; 
       Goodyear Tire and Rubber Company 
 

            In Cooperation With:    University Transportation Centers Program 
       U. S. Department of Transportation 
 

    Approved by:    Robert J. Bernhard, Director 
        Vincent P. Drnevich, Co-Director 
        The Institute for Safe, Quiet, and Durable Highways 
 

DISCLAIMER 
                     The contents of this report reflect the views of the authors, who are responsible for the facts and the 

accuracy of the information presented herein.  This document is disseminated under the sponso rship 
of the Department of Transportation, University Transportation Centers Program, in the interest of 
information exchange.  The U. S. Government assumes no liability for the contents or use thereof. 

 
July 2003 



 Technical Report Documentation Page  
1. Report No. 

SQDH  2003 - 3  
2. Government Accession No. 

 
3. Recipient's Catalog No. 

 
5. Report Date  
July 1, 2003 

4. Title and Subtitle  
Measurement and Analysis of Blank Tire Tread 
Vibration and Radiated Noise 

6.  Performing Organization Code  
 

7. Author(s ) 
Courtney B. Burroughs  and Erin L. Dugan 

8. Performing Organization Report No. 
TR  03 - 006     HL 2003 - 14 
10. Work Unit No. (TRAIS) 

 
9. Performing Organization Name and Address 
 Applied Research Laboratory 
 The Pennsylvania State University 
  P. O. Box 30 
  State College, PA 16804-0030 

11. Contract or Grant No.   
 
13. Type of Report and Period Covered 
Final Report    

12. Sponsoring Agency Name and Address 
The Institute for Safe, Quiet, and Durable Highways  
Purdue University 
140 S. Intramural Drive 
West Lafayette, IN 47907-10 14. Sponsoring Agency Code  

 
15. Supplementary Notes 
COTR:  Donald G. Johnson (765) 494-9158 

16. Abstract 
Traffic noise is a major concern in many communities.  Although there are many measures being taken to reduce 
exposure to traffic noise, the most efficient method is to reduce the noise at its source.  Tire noise has been 
shown to exceed the noise levels produced by the power at highway speeds.  Nearfield acoustical holography 
measurements indicate that most of the acoustic radiation generated by tire/pavement interaction is localized to 
the entrance and exit to the contact patch.  Accelerometers were embedded into the tread of blank tires to 
measure the vibration response of the tire as it rotates through the contact patch. 
 
 

17. Key Words  
Tires, radiated noise, tread vibration, traffic noise 
 

18. Distribution Statement 
No restrictions.  This document is available 
from the National Technical Information Service, Springfield, 
VA  22161 

19. Security Classif. (of this report) 

unclassified 
20. Security Classif. (of this page) 

unclassified 
21. No. of Pages 

 
22. Price  

Form DOT F 1700.7 (8-72) Reproduction of completed page authorized 
 


