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2、 Research

1
JCA model + TMM for modeling 
sound absorption of gradient 
materials

Experimental validation 
model for impedance tubes

2 Determine the design range 
of airflow resistivity rates

Discrete material layering 
program
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Gradient structure study Gradient difference 
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Gradient distribution 
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functions study
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TMM method in gradient airflow 
resistivity materials

2.1 Gradient material sound 
absorption modeling and validation

2、 Research

Experimental validation of 
sound absorption models 

for impedance tube
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Effect of airflow resistivity on 
SAC of polyurethane foam

2.2 Gradient design program analysis

2、 Research

Gradient airflow resistivity 
discrete layering scheme
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Different gradient structures and 
gradient difference schemes

2.3 Gradient structure study

2、 Research

SAC for different gradient schemes

Airflow resistivity gradient structure: 
Low to High

Range of variation:12800-52800
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2.4 Gradient form study

2、 Research

Airflow resistivity designed as a 
logarithmic gradient

The gradient difference between the first and second layer
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2.4 Gradient form study

2、 Research

   lnx a bx c   a= 0.2 ,0.5 ,0.8 ,1 ,2

Logarithmic gradient form factor a of 0.8
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3. Conclusions
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3、 Conclusions

(1) Gradient structure: from low to high.

(2) Gradient form: logarithmic.

(3) Airflow resistivity to logarithmic gradient distribution, the 
logarithmic coefficient a optimal value of about 0.8



Thanks for your attention!

Yuxiang Cheng  
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