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Background 

○Protection 

○Visual effect 

Quality control of painting film   

Conventional methods can not meet all the requirements! 

In-process monitoring of paint film using THz electromagnetic pulse  

Painting thickness 

Painting quality              
(drying process, paint-off) 

In-process monitoring 

Paint 

Substrate 
〔Rust prevention, Water proof〕 

Multi-layer   
paint Required! 



Quality control of painting film 



Principle  



Experimental setup 



(1) Painting thickness measurement 



Relationship between painting thickness 
and  optical thickness  

Insufficient ! 



Improvement of thickness resolution�



Measurement of thin painting film 

Green ： fitting signal 

Red ： measurement signal  

Sample ： black acryl (thickness=17µm) 

Thickness = 18µm 

Blue ： Residual between measurement 
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signal and fitting signal 

Resolution is improved 



(2) Distribution measurement of 
painting thickness 



Thickness distribution of multi-layer painting 

THz pulse echo 

Sample 

Total measurement time = 5min 

THz imaging 

impossible in conventional �����
thicknessmeter 



Detection of paint-off area 

THz pulse echo 

Max paint-off thickness: 555µm 

Sample 

THz imaging 



(3) Monitoring of dry process 



Temporal change of wet paint film 



Dry-state monitoring based on delay time 
of pulse echo  



Summary 
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