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WHAT IS ULTRASONIC MOTIVATION DIFFUSION

CONSOL | DAT|ON‘7 Bonding Mechanisms Description . . . . .
Plastic Deformation Metal matrix flow caused by dislocation movement ¢ Diffusion durlng UCis Wld9|y debated due to

4 Ultrasonic Consolidation (UC) is a solid-state Sirfasion TraneTor of s aoross an ioTTace short weld times and low temperatures.

processing technique that can be used to weld Acoustic Softening Reduction of stress necessary for plastic deformation # Grain boundaries and dislocations provide fast
metal foils together. to occur through the application of ultrasonic energy, ths for diffusi ¢
Continuous dynamic Formation of subgrains through recovery and paths 1or airiusion to occur.

¢ USing a foil-fiber-foil method or prepreg tapes, cecnptallzatn Metal flows intpooilmort}lilﬁtizaz sggﬁ)ther metal and ¢ Activation energies for
metal matrix composite (MMC) structures can be Mechanical Interlocking |ock§mechanica,,v grain boundary and

fabricated through a layered build-up process. Interfacial Metal Melting Molten metal flow at the interface dislocation diffusion are

4 Metal foils are placed on top Soncirode # Although there are several possible bonding lower compared to bulk
of a stationary anvil and a mechanisms, there are many questions regarding diffusion, leading to higher
rotating horn travels the the role of diffusion during UC. diffusion coefficients.
length of the foils. 41t is important to characterize diffusion as a bonding 4 Evidence of subgrains at
# Three machine variables: mechanism to understand the main influences on the weld interface and
+Applied normal force or i bond quality and identify the effect of microstructural increased dislocation
load changes during the bonding process. density with ultrasonic

+Oscillation amplitude 4 Calculating the interdiffusion coefficient provides a energy supports diffusion
means to quantify the extent of diffusion occurring. during UC.
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EXPERIMENTAL TECHNIQUE CALCULATION OF THE \ DEN BROEDER VA'—'DAT'ON FUTURE WORK

ch-ct X
4 Scanning Electron INTERDIFFUSION COEFFICIENT #The conc. C(X)=C*- > {Effc [Q\/EIH 4 Determine the experimental
Microscopy (SEM) Den Broeder equation: independent  © :

variability
—os3 4 Calculate interdiffusion coefficients
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image of welded = 5 1 solution to

: D= " . 2
interface Cu e 2t | [(1—(0)_[%(0()0—CL)dx+¢_L(C”—C(x))dx} Fick’s 2" Law

4 X-ray Energy Dispersive Kl c*_ct was used.

) t=05s || ®!solate the effects of ultrasonic
Spectroscopy (XEDS) provides where = et ¢ Applying the -1 o0 1 2 amplitude and temperature
concentration data

data to the Distance, x 4 Study the role of dislocations and
grain boundaries
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