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



           



 

  
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

   𝑅𝑧   𝐻burr     







𝑃𝐿 = 6
                



 𝑧𝑓   𝑣𝑓       
         

𝑝0 = 12––
 

             

         

𝑁𝑧𝑄𝑁



              





𝑓0


1.6 × 105
𝑓dom(𝑦, 𝑧)
 𝐴(𝑦, 𝑧  ∣  𝑓0 ± Δ𝑓)       
 𝑓0  
𝑅𝑧             𝐻burr 
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  





𝑣𝑓,max⁡


 𝑝0 𝑁𝑧  𝑣𝑓          






         





          







          

𝑓0 ≈ 15
–


𝑓0𝑝0𝑓01/𝑅𝑐–
 𝑚𝐼             
    𝑄𝑁  𝑁𝑧     𝑁𝑧 ≈ 0.7  
     𝑁𝑧   𝑓0 ≈ 15 𝑁𝑧 ≥ 0.7
𝑁𝑧
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

–𝑓0
spans distinct excitation bands: A (low band, ≈ 8–17 kHz), B (mid band, ≈ 15–
band, e.g., ≈ 40–𝑓0
1/𝑅𝑐 
         









          

         𝑓0   
 

  𝑚𝐼 = 𝐼RMS/𝐼       
𝑓0


      

𝑚𝐼
𝑈̂/𝑈̄ ≳ 𝑚𝐼
    Δ𝜏𝑤̅/𝜏̅𝑤 ≈ 12 (𝑈̂/𝑈̄)2 ≳ 12 𝑚𝐼2  𝑚𝐼 ≈ 0.2 –  Δ𝜏𝑤̅/𝜏̅𝑤 ≈ 2–         


𝑁𝑧
𝑝0 = 20𝑄𝑁(𝑁𝑧)
 𝑁𝑧 
 𝑁𝑧 = 0.7          𝑁𝑧
𝑁𝑧
𝑁𝑧 ≥ 0.7𝑓0 ≈ 15
         

            

downward (≈12𝑁𝑧 = 0.5mm and ≈7𝑁𝑧 = 0.3  
𝑃𝑅
𝑓0relative to a local broadband “mask” level around 
   𝑃𝑅 = 𝐿peak − 𝐿mask   𝐿mask      

𝑃𝑅    𝑁𝑧 ≈ 0.5     
𝑁𝑧 ≈ 0.7
          𝑃𝑅 



  





𝑁𝑧 ≈ 0.7
𝑓0










           

otherwise thicken the film and promote intermittent accumulation (“blockingprone” 
           

—         


               

              



          

 𝑓𝑐 ∼ 𝜏̄𝑤𝜂𝑚 𝛿̄ ,
𝜏̄𝑤      𝜂𝑚     𝛿̄ 
𝜏̄𝑤𝛿̄


—
𝑓𝑐


      𝑝0 = 20 𝑁𝑧 = 0.7𝑓dom(𝑦, 𝑧)𝐴(𝑦, 𝑧 ∣ 𝑓0 ± Δ𝑓)               

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



        –  
     





             



𝑓𝑐(𝑧)


𝛿̄𝜂𝑚𝑓𝑐


          𝑓dom 𝐴( 𝑦, 𝑧 ∣∣ 𝑓0 )    𝑝0 𝑁𝑧  𝑝0
𝑁𝑧 ≈ 0.7𝑁𝑧
confirm the model’s operating


      𝜏̄𝑤
         





𝑁𝑧

          

           
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  





𝑁𝑧  
   𝑁𝑧           
   𝑁𝑧 ≈ 0.7       
maximized, which is consistent with the framework’s requirement that a sufficiently strong and 








𝑓0 ≲ 𝑓𝑐 


—    —      






𝑅𝑧𝐻burr𝑅𝑧


             








𝑁𝑧 = 0.7𝑅𝑧𝐻burr
𝑝0


Rz – standard nozzle [µm] Burr height – standard nozzle [mm]
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          

𝑁𝑧 ≈ 0.7
             

expanded “quality plateau” in terms of simultaneously low roughness and reduced burr, while 






         — 
         —  






 









–
          



          

 





      –     
          









            





             

–
       



  





              









 236616214 “Bauteilpräzision dur 
Schmelze und Erstarrung in Produktionsprozessen” and funded by the Deutsche 










          





             


–
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

              
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

 
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1μm Laser Radiation. In: Physics Procedia 56, –
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    

multiple reflections on the cut flank during laser cutting with 1 μ m wavelength. In: Journal of Laser 


 —
of melt flow dynamics inside cutting kerfs during laser fusion cutting with 1 μ m wavelength. In: Journal of 


 ‐
–
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             – 

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–
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