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Overview

A At UIA 2010

A Drill Module
A Drilling Data
A Modeling Trust Force
A Future Developments

A Summary
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At UIA 2010

What is Ultrasonic Machining?

Ultrasonic Vibration

+

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

-

Improved Performance

A Higher productivity (faster feed)
A Better tool life

A Better surface finish

A Increased dimensional accuracy

yd

Note: UM is not ecé. .
Ultrasonic-based Slurry Drilling Process #
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At UIA 2010
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320l o -J Ultrasonic Drill Normal Force and Torque vs. Time
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Tool wear studies

:
Step: Step-1 o’ el ' @0 T G 0L G N O WA G W SE G W G G S0 05 Gh G4 w
Mode 8: Value = 1.55749e+10 = 19862 (cycles/time) & Y K y...wgl' 5
rA Primary var: U, U3
t - - - - -
ltanium Trials with Ultrasonics ®
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Vision for development

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

CAT Tool Holder -
Modified

Case

/

Electrical for US
| Drill/Mmill
[ ¢ Attachment
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US Module Development

Compression Collet i FEA Results

‘
w1

|
i '

n

L
§
'
1
I
i
4

A: |Z] TOP Z8 ka BOTTOM 18 o 2 765.885 o

15959 Hz e
WAC --- IAC --- VAIDE ---
START 14.5 kHz 05C 588 mWolt STOP 16.35 kHz
Harker STIMULUS VAL
u} 16.35 kHz Th5.885 &
1 15.23998% kHz 15,5876 &
Note: Transducer/collet tuned low [z 13.7122 k8]

I brought to 20kHz with drill
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US Module Development

Compression Collet
with drill

2.5kW Module Tool Length Study —+—Imped Frequency @ PS
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Transducer  Power Testing
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Drive Voltage Driven Voltage

Drive Current ’ Driven Current

Input Power Output Power

Displacement 1 Displacement 2

FM Temperature 1 FM Temperature 2

BM Temperature 2
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