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Abstract: Blacken treatment can enhance the performance anti—corrosion, anti—friction of the metal surfaces.
Copper and its alloy are widely used in low temperature fields as their high thermal conductivity. In some spe-
cial conditions, copper surface is blackened for the light absorbing application. There are many technologies for
copper blacken treatment, and each method owns its feature. The blacken methods are chosen according to the
specific occasions. In this paper, a copper alloy of 1.5 mm in thickness is selected as the sample, three copper
blacken technologies, which are chemical corrosion method, thermal spray coating method and spray - paint
method are selected. The morphology, binding intensity curves of thin films and substrates and light absorp-
tion capability were characterized by scanning electron microscopy, nanoindentation device and UV -Vis spec-
trophotometer. The results show that the surface treated by chemical corrosion is covered by a layer of small
particles and the surface is smooth and loose. The surface is covered by a thin and none structured film,in ad-
dition some plated particles. A rough and dense film is prepared with the thermal spray coating methods. Bind-
ing intensity curves of thin films and substrates indicate that the binding force of film and substrate prepared by
thermal spray is the strongest. Finally, the capability of visible light adsorption of the three samples was test-
ed, and the surface treated with chemical corrosion owns the highest light absorbency.
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Table 1 Parameters of the red copper T2

Parameters Value
Element Cut+Ag
Chemical composition (w/ %) 99.9
Tensile strength/ MPa 22-25
Brinell hardness/HB 33-45
Elongation/ % 45-50
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Table 2 Formula of the chemical solution

Compounds NaOH K, S, 0, H,0O

Content 50 g 20 g 1L
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Fig. 2 Photos of the red copper plate surface before and after blackening
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Fig. 3 Surface morphologies of the films after blackening
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Fig. 4 Cross section morphologies of the films after blackening
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