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Abstract: The material used for the window of the nuclear radiation detector, polyethylene terephthalate
(PET), has a thickness of only 2 um. This material is soft, has a low melting point, and has a high surface
tension. It is extremely difficult to deposit nano-aluminum films on its surface using magnetron sputtering
technology. Therefore, currently, this product mainly depends on imports. In response to this issue, the
Al film was deposited on the surface of PET by magnetron sputtering ion plating technology in this
research. The microstructure and phase composition of the aluminum film were observed and analyzed
using scanning electron microscopy, atomic force microscopy, and X-ray diffraction. The binding force
between the aluminum film and the PET substrate was qualitatively detected using the scribing method,
and the light blocking properties and X-ray particle transmittance of the aluminum coated film were
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characterized using ultraviolet-visible spectrophotometer and nuclear radiation detector, respectively. The
result shows that the aluminum grains are nano crystals with fine and dense crystallization, and the
aluminum films are closely combined with the PET substrate. With the increase of deposition time, the
grain size of aluminum first increases and then tends to stabilize. Meanwhile, the thickness of the
aluminum films first increases and then decreases. Moreover, the light-blocking property of the aluminum

films and the average transmittance rates of o and [ particles first increases and then decreases. When the
deposition time is 20 min, the maximum thickness of the Al films is 60.29 nm, the lowest light
transmittance is 0.002%, and the average transmittance of a and 3 particles is the highest, with the values

being 589.8 CPS and 567.5 CPS respectively.

Keywords: PET; magnetron sputtering; deposition time; Al films; light-blocking property; ray transmittance
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Fig.2 Cross-sectional morphologies of the Al films

prepared under different deposition time
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Fig.3 Three-dimensional morphologies of the Al films

prepared under different deposition time
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