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Fig.2 AFM images of the PTFE films deposited at different power
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Fig.1 Schematic diagram of PTFE/AIl reactive multilayer films
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Table 1 Thicknesses of different films nm
thickness of single thickness of single total thickness of
Al laye PTFE layer PTFE/AI film
12 16 300
48 105 500
104 227 1100
233 417 5000
407 804 5000
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Table 2 Surface roughness of PTFE films at different power
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Table 3 Surface roughness of Al films at different power

power mean roughness root-mean-square power mean roughness root-mean-square
/W /nm roughness/nm /W /nm roughness/nm

50 0.8 1.0 100 0.84 1.0

75 1.1 1.5 150 0.81 0.9

100 1.4 1.8 200 0.89 1.1

[nm]

a. 100 W
B3 ARIET ALRE AFM & 3%
Fig.3 AFM images of the Al films deposited at different power
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Fig.4 Deposition rate of Al film and PTFE film
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Fig.5 XRD pattern of nanometer PTFE/Al multilayer film
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Fig.6 SEM image of nanometer PTFE/Al multilayer films from

surface view and cross-sectional view
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Fig. 7 Load-displacement curves of Al, PTFE and PTFE/AI

multilayer films
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Table 4 Nanoindentation test results of PTFE/Al multilayer
films GPa
materials hardness elastic modulus
PTFE 0.5 25.9
Al 3.4 117.9
PTFE/AI 5.8 120.0
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Preparation and Mechanical Properties of PTFE /Al Reactive Multilayer Films

JIANG Xiao-jun'’, WANG Jun’, SHEN lJin-peng’, LI Rui’, YANG Guang-cheng’, HUANG Hui’

(1. School of Materials Science and Engineering , Southwest University of Science and Technology, Mianyang, 621000, China; 2. Institute of Chemical Materi-
als, China Academy of Engineering Physics, Mianyang, 621900, China; 3. Sichuan Research Center of New Material, Mianyang, 621010, China)

Abstract: PTFE/Al (polytetrafluoroethylene/aluminum) reactive multilayer films with different thickness and alternating deposition
were prepared by a radio frequency magnetron sputtering method using Al as combustible and PTFE as oxidant. The influence rules
of sputtering power on the film surface morphology was investigated by atomic force microscope (AFM) and X-ray diffraction
(XRD) . The appropriate preparation technology of the films was obtained. The mechanical property of PTFE/Al reactive multilayer
films was measured by a nano-indentation apparatus. Results show that when the radio frequency sputtering power is 50 W and
150 W, the mean roughness and RMS roughness of PTFE film and Al film obtained are low. When the total thickness of PTFE/AI
reactive multilayer films is about 300 nm, in comparison with pure PTFE film and Al film, PTFE/Al reactive multilayer films have
higher hardness and elastic modulus; 5.8 GPa and 120.0 GPa, respectively.

Key words: physical chemistry; PTFE/Al; reactive multilayer films; magnetron sputtering; mechanical property
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