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Overview  

ÅAt UIA 2010 

ÅDrill Module 

ÅDrilling Data  

ÅModeling Trust Force 

ÅFuture Developments 

ÅSummary 

 



What is Ultrasonic Machining? 

Ultrasonic Vibration  

Conventional Machining 

(Drilling, Reaming, Turning, Milling,..) 

Improved Performance 

 

Å Higher productivity (faster feed) 

Å Better tool life 

Å Better surface finish  

Å Increased dimensional accuracy 

+ 

Note: UM is not éé.. 

Ultrasonic-based Slurry Drilling Process 

At UIA 2010  



At UIA 2010  

Sonobond Drilling 

Balamuth mill 

Previous work reviewed 

Titanium Trials with Ultrasonics 

Early prototype 

Tool wear studies 



Vision for development é 

É Development of machining 
center compatible US tools* 
seen as critical to expanding 
US machining technology 

CAT Tool Holder - 

Modified 

US 

Transducer 

Cooling Air 

Drill/Mill 

Attachment 

Electrical for US 

Case 



US Module Development  

15959 Hz 

Compression Collet ï FEA Results 

15,694 Hz 

Note: Transducer/collet tuned low 

ï brought to 20kHz with drill 



US Module Development  

Compression Collet 

with drill 

2nd Mode @ 20149 Hz 

3.16ò drill óstick-outô 

Shrink fit collet with 

18mm drill shank 

Short Tool 

Mid-length 

Tool 

Long Tool 
Standard 

Length Tool 



Transducer Power Testing  

Power Supply 

50 ɋ  Load 

Pin 
Pout 

Drive Voltage 

Drive Current 

Input Power 

Displacement 1 

FM Temperature 1 

BM Temperature 1 

Driven Voltage 

Driven Current 

Output Power 

Displacement 2 

FM Temperature 2 

BM Temperature 2 


