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Cold spraying (CS) is one of the surface treatment techniques, which has many advantages such as lower|
oxidation, lower pores, and lower residual stress, and hence thicker coating. When cold spraying is applied to fabricate
coatings for corrosion resistance, local repair and so on, some industrial advantages will be expected. However, there
are few examples of the practical use. One of the reasons about it is existence of many unidentified points on the
fabrication of the coatings. Therefore, it is worth to reveal the mechanism and to clarify the threshold conditions on the
CS applicability, in order to promote the practical use of CS process. The objective of this study is to develop the new|
CS applications and to promote its practical use. In this study, I manufactured several functional coatings made of]
alloys or composite materials, and evaluated properties of the coatings and adhesion mechanism of the feedstock
particles. In addition, I evaluated the ability of the coatings for practical use, and clarified the threshold conditions on
CS applicability.

Regarding Ni-based In-625 alloy coatings for corrosion resistance, it was revealed that the adhesion mechanism of
the particles was reliant on hardness of the substrate, and the post-heat treatment was effective for improvement of]
adhesion strength of the coatings. Furthermore, it was confirmed that the corrosion resistance was superior to thermal
sprayed In-625 coating. Regarding Cu-Cr coatings for heat transfer parts, it turned out that the influence factors onl
deposition efficiency of the coatings were surface oxidation of Cr particles, size distribution of the feedstock powders,
and composite morphology of single-particles. Also, the feasibility of the thermal properties competing with that of
casted Cu-Cr alloy by the post-heat treatment was confirmed. Regarding Ti coatings for corrosion resistance, it was|
revealed that the post-heat treatment and the compression were effective for densification of the coatings, and the
applicability as the corrosion resistance coating was confirmed. Over and above this, the adhesion mechanism with|
regard to Cu coating for conductivity addition, Al-based coating for wear resistance, and Pb coating for battery parts|
were clarified respectively, and their applicability and requirements on practical use were confirmed.

From the results of evaluation of particle-adhesion mechanism on several functional coatings mentioned above, if]
was clarified that coating fabrication could be possible when either jetting or metallurgical bonding of the particles|
occurred. Since it should be noted that the material properties of the feedstock powders and the substrates extremely
affect on the adhesion morphology and mechanism of the coatings, the correlation of them were investigated. As a
result, the powder geometry influenced its adhesion mechanism. Namely, in the case of using agglomerated particles,
relaxation of the impact force which caused decrease of adhesion strength of the coatings occurred easily due to their|
deformation during the collision. It implies that the agglomerated particles are not suitable for feedstock powders on
|CS process. Moreover, it was considered that the other influence factors on the adhesion mechanism were 1)
Mechanical properties of particle and substrate, 2) Thermal properties of particle, 3) Thermodynamic properties of]
particles. And, the threshold equations using parameters of these factors on jetting and coating ability were defined.
These equations mean that the coatings are formed when the contact between metallic new phases or the adiabatic
shear deformation occurred.

In this study, the applicability for practical use of several functional coatings formed with CS process was
confirmed. In addition, the materials conditions for fabrication of coatings were expressed by the threshold equations
using material properties as parameters. These results are useful for development and expansion of CS applications,
since these threshold equations enable us to estimate the forming ability or the characteristics of cold-sprayed coatings.




