A design of self-generated Ti-Al-Si gradient coatings on Ti-6Al-4V alloy based on silicon concentration gradient
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Introduction Experimental

Titanium alloys are widely applied on aero-engines in the aviation industry,
because of their high specific strength, low density, good corrosion resistance,
good formability, excellent welding performances, high machinability, etc.

The preparation method of Ti-Al-S1 gradient coating i1s a combination of the
hot-dipping method, casting infiltration method, in-situ self-generated method,
and 1s thus referred to as Self-generated Gradient Hot-dipping Infiltration

However, titanium and titanium alloys have poor high-temperature oxidation
resistance, which limits their applications on high-temperature components.

A method more effectively to improve the oxidation resistance of titanium
alloys at high temperature is surface preparation coating, 1.e. to prepare the
coating with excellent oxidation resistance on the surface of titanium alloys.
Aluminum alloy coating is used as an oxidation resistance coating. However, it
has been proved that aluminum dipping on titanium alloy 1s easy to crack and
flake off. Luckily, 1f silicon 1s added to the coating, the number of transverse
cracks 1n the coating can be reduced. Thus, compared with the aluminum

Self-generated Gradient Hot-
dipping Infiltration (SGHDI) was
proposed to prepare Ti-Al-Si
gradient coatings on Ti1-6Al1-4V alloy.
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min) were prepared at the dipping

(SGHDI) method.
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protective film 1n the air to have good oxidation resistance. However, previous
studies show that once the Ti-Al-S1 coatings form on the titanium alloy’s surface,
the TiAl; phase layer 1s difficult to form. Therefore, we propose a method to
form S1 concentration gradient layers on the Ti-6Al-4V.
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Diffraction Angle(26) oxygen atoms into the substrate through cracks.

v" The silicon concentration gradient coatings are in the sequence of Ti(Al,Si); phase, 7, phase + L - (Al,Si)
phase, and L - (ALS1) phase from the substrate.

v" The Ti-Al-Si gradient coatings can provide good oxidation resistance to the substrate at high temperature
up to 300 °C.

v" During high temperature oxidation, three new alloy phase layers are formed between the substrate and
the T1(Al,S1); layer. These phase layers (T1;Al, TiAl, and TiAl; + T1,S1;) can prevent the cracks from
propagating into the substrate, thereby blocking the diffusion of oxygen atoms into the substrate through
cracks.




