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For a given joint, the only term in this equation within control is temperature. Prior to welding, these surfaces
must be machined to as smooth a finish as economically viable, and kept as free from chemical contaminants
or other detritus as possible. Any intervening material between the two metallic surfaces may prevent adequate
diffusion of material. Specific tooling is made for each welding application to mate the welder to the
workpieces. The surfaces are heated either in a furnace, or via electrical resistance. Pressure can be applied
using a hydraulic press at temperature; this method allows for exact measurements of load on the parts. In
cases where the parts must have no temperature gradient, differential thermal expansion can be used to apply
load. By fixturing parts using a low-expansion metal i. Alternative methods for applying pressure include the
use of dead weights, differential gas pressure between the two surfaces, and high-pressure autoclaves.
Diffusion bonding must be done in a vacuum or inert gas environment when using metals that have strong
oxide layers i. Surface treatment including polishing, etching, and cleaning as well as diffusion pressure and
temperature are important factors regarding the process of diffusion bounding. Before the surfaces completely
contact, asperities very small surface defects on the two surfaces contact and plastically deform. As these
asperities deform, they interlink, forming interfaces between the two surfaces. Elevated temperature and
pressure causes accelerated creep in the materials; grain boundaries and raw material migrate and gaps
between the two surfaces are reduced to isolated pores. Material begins to diffuse across the boundary of the
abutting surfaces, blending this material boundary and creating a bond. Benefits[ edit ] The bounded surface
have the same physical and mechanical properties as the base material. Once we have finished the jointing, we
could also perform the test of the jointing materials, for example, tensile testing. The diffusion bounding
process is able to produce a high quality joints in which case no discontinuity and porosity exists in the
interface. The diffusion bounding is able to help us to build high precision components with complex shapes.
Also, diffusion is flexible. The diffusion bounding method can be used wildly, joining either similar or
dissimilar materials, and also important in processing composite materials. The process is not extremely hard
to approach and the cost to perform the diffusion bounding is not high. Applicability[ edit ] Animation of
sheet forming process using diffusion welding Diffusion bonding is primarily used to create intricate forms for
the electronics, aerospace, and nuclear industries. Since this form of bonding takes a considerable amount of
time compared to other joining techniques such as explosion welding , parts are made in small quantities, and
often fabrication is mostly automated. However, due to different requirements, some of the time interval could
be accomplished in few minutes. In an attempt to reduce fastener count, labor costs, and part count, diffusion
bonding, in conjunction with superplastic forming , is also used when creating complex sheet metal forms.
Multiple sheets are stacked atop one another and bonded in specific sections. The stack is then placed into a
mold and gas pressure expands the sheets to fill the mold. This is often done using titanium or aluminum
alloys for parts needed in the aerospace industry. In many military aircraft diffusion bonding will help to allow
for the conservation of expensive strategic materials and the reduction of manufacturing costs. Some aircraft
have over diffusion-bonded parts, including; fuselages , outboard and inboard actuator fittings, landing gear
trunnions, and nacelle frames.
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Therefore, there is a need of exchange of information between scientists involved in basic research on diffusion in solids
and those involved in applied research on subjects such as high temperature oxidation of metals and alloys and
corrosion inhibition.
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The high-temperature corrosion processes considered so far lead to the formation of solid reaction products, and their
kinetics are in most cases controlled by solid-state diffusion. However, gaseous and liquid corrosion products are also
possible.
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Diffusion in metal oxides and high-temperature oxidation of metals. TC users group meeting diffusion kinetics based on
atomic mobilities has.
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