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Corrosion behavior of Ti/ Al dual coating
on uranium in corrosive gas
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( Chinese Academy of Engineering Physics, Mianyang 621900, China)

Abstract: The corrosive behavior of Ti/ Al dual coating on uranium prepared by magnet-sputtering ion plating technique was in-
vestigated under the condition of 0. 05 MPa O,, H,0 or HCI atmosphere at 200 =500 ‘C. The depth profile of corrosive elements
in Ti coating was analyzed by Auger Electron Spectroscopy( AES) . The stress distribution in the dual coatings was evaluated by the
finite element method during rising and cooling processes. The reaction temperature of the Ti/ Al dual coating with O,, H,0 and
HCI gases was found to be decreased. The Ti/ Al dual coating on uranium was spalled at Al/ U interface after hot corrosion in O,
and H,O atmosphere, and Ti coating was separated from Ti/ Al interface in HCl atmosphere. Both Al/U and Ti/ Al interfaces of
the Ti/ Al dual coating on uranium are the worst antt corrosion region against Oy, H,O and HCl gases. The stress leads to failure

of the dual coating at the interface after O or Cl element diffuses into the interface and reacts with the metal.
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Fig. 1 Surfacial morphologies of

Al/Ti coating on uranium
(a) —Section; (b) —Surface

A
L d

20 30 40 50 60 70 80
26/(°)

B2 AR AVT BRI X 5 e RT 4T i
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on uranium
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Fig. 3 Surfacial morphologies of

Ti/ Al dual coating on uranium after
1 h corrosion in 0. 05 MPa O, atmosphere
at different temperatures
(a) =300 C;

(b) —500 C,Ti side of spalled dual coating;
(¢) =500 °C, Al side of spalled dual coating
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Fig. 4 AES depth profile of oxygen in

bulk Ti(a) and Ti coating(b) corroded in
0. 05 MPa O, atmosphere for 1 h
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Fig. 5 Microstructures of Ti/ Al dual coating on
uranium after 1 h corrosion in 0. 05 MPa H,0

atmosphere at 300 C for 1 h
(a) —Uranium side of spalled dual coating;

(b) —Ti side of spalled dual coating;
(¢) —Al side of spalled dual coating
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Fig. 6 Microstructures of Ti/ Al dual
coating on uranium after 1 h corrossion
in 0. 05 MPa HCI atmosphere at

different temperatures
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Fig.7 Circumference stress distribution

after corrosion and cooling
(a) —Stress at interface during heating and cooling;
(b) —Residual stress distribution along axial direction

of specimen after cooled to room temperature
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