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Describe the ultrasonic stir weld (USW) process
Background study of US friction reduction
Prototype USW system

Advanced USW system
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Basic Friction Stir Welding Process
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Concept for Ultrasonic Stir Weld
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Friction Reduction at Containment
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Draw Force Reductions
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Figure 15. Example data from tests 52022 —No. 10,1112, Clamping force, 4001bs. — without
ultrasonics (No. 10} and at 40% amplitude (No. 11, 12). E WL
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NASA friction reduction tests
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USW Prototype System

Z-axis Drive

Spindle Motor
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Early Weld Data

Weld # 13

Parameters
Plate Material m

US Stir Tool PS Setting & Power
US CP PS Setting & Power
Stir Tool RPM (60

Table Speed 10 ipm
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Despite discontinuities, early
results seen as positive
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Advanced USW System

Overall system




Ultrasonic Components
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Stir Tool/CP System




US Stir Tool Detalls
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Containment Plate Detalls
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Force, Torgue Measurement

Load Cell T measure US FSW forces/torques
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<+—— Table Motion

Fe = Plunge Force
F; = Transverse (Drag) Plunge

F = Side Force EW’

T = Torque
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USW Data Files
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Data file contains information on

Machine Parameters (Command & Actual)

Execution Time, Distance, Weld Operation, Spindle Speed, Path

Max. Force Limit, Plunge Depth, Travel Speed, Plunge Speed,
Laser Height Sensor Data, Induction Power,

Process Feedback

Forces: Path Force, Cross Path Force, Plunge Force, Torque
Ultrasonic Frequency, Power and Amplitude
Ultrasonic Containment Plate Force

Individual outputs from each of the charge amplifiers
Sampling Rate of 20 samples per second.

Usually Plotted vs. Time or Distance
Plotted vs. Time includes plunge data

Plotted vs. Distance for direct weld comparison E W’
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USW Data Files

Created as a .txt file that is opened by Microsoft Excel.
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