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The Effect of Dispersoid on Yield Strength of Dispersion
Strengthened Cu Alloys Fabricated by Spray Forming
and Reactive Spray Forming

Jongsang:Lee’, J. Y. Jung®*, Eon-Sik Lee™, W. J. Park™, S. Ahn*" and Nack J. Kim®

Abstract

Dispersion strengthened Cu alloys have been manufactured by spray forming and also by reactive
spray forming, followed by hot extrusion of the spray deposited billets. The size of dispersed
particles in the reactive spray formed alloy was much finer than that in the spray formed alloy.
That was because the dominant chemical reaction between Ti and B had occurred in Cu-Ti-B alloy
melt in spray forming while it had occurred after deposition of droplets in reactive spray forming.
The yield strength of the reactive spray formed alloy was greater than that of the spray formed
alloy. To understand the mechanism responsible for this observed strengthening, the yield strength
of two Cu alloys were analyzed using the dislocation pile-up model and Orowan mechanism, which
were fairly consistent with the experimental results. Increase in yield strength of reactive spray
formed alloy relative to spray formed alloy was largely attributed to nano-scale TiB dispersoids.

Key Words :@ Dispersion Strengthened Cu Alloys, Spray Forming, Reactive Spray Forming,
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Fig. 1. Optical micrograph showing the
microstructure of water—-quenched
sample taken from Cu-Ti-B alloy

melt at 1500 °C.

Fig. 2. Optical micrographs showing the
microstructures of (a) top, (b)
center, and (c) bottom regions of
spray deposited billet.
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Fig. 3. Optical micrograph of reactive
spray deposited billet showing
two distinct microstructural feat-
ures.
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Fig. 4. Bright-field TEM images of the
obtained from reactive
spray deposited billet showing (a)
TiB; particle and (b) TiB particle.
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Fig. 5. Bright-field TEM image showing
the fine TiB particles of ~ 10nm
distributed the of
reactive spray deposited billet.
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