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0.3 Pa, BT %K 120 W, I &F 30 min fi 15 78 i Table 2 Adhesion test results of the Mg/PTFE thin film
ﬁﬁuf/ﬁﬁg#ﬁﬁ%ﬁm% 1, No. maximal adhesion scrat.ch depth of
/mN maximal adhesion/nm
1* 35.88 2978.342
x1 FERHK 2" 2.107 345.337
Table 1  Preparation of the sample 37 2.4 2351964
4* 26.165 5433.361
No. disposal method of the substrate preparation method
1" cleaned by ethanol and acetone magnetron sputtering 04
cleaned by ethanol and acetone, 2000 1
2* and then smeared with polyvinyl magnetron sputtering N
acetate dissolved by petroleum ether £ -4000 1
3¢ cleaned by ethanol and acetone, " tteri é‘ -6000
and then smeared with liquid PTFE magnetron sputiering -8000 4
4* cleaned by ethanol and acetone evaporated deposition
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Fig.1 Mg/PTFE measurement chart by scratch method Fig.2 Curves of the scratch location vs scratch depth
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Fig.3 Surface structure of Mg/PTFE film produced by

magnetron sputtering
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Fig.4 Surface structure of Mg/PTFE film produced by

evaporated deposition

Table 3 Burning rate of Mg/PTFE film produced by magnetron sputtering and evaporated deposition

magnetron sputtering evaporated deposition
L, /mm t, /ms D, /mm - s~ (D, o) /mm + s~ L,/mm t, /ms D,/mm - s~ (D, o) /mm + s~
50 82 609.8 50 104 480.8
50 79 632.9 50 100 500.0
50 80 625.0 623.9 £12.5 50 104 480.8 491.1 +8.8
50 82 609.7 50 102 490.2
50 80 625.0 50 100 500.0
50 78 641.0 50 101 495.0
Note; D is average burning rate, o is standard deviation.
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Preparation and Properties of Mg /PTFE Thin Film

LIU Gui-lin, LI Guo-xin, WANG Guang-hai, LAO Yun-liang
( State Key Laboratory of Explosion Science and Technology, Department of Mechatronic Engineering, Beijing Institute of Technology, Beijing 100081, China)

Abstract. Mg/PTFE thin film pyrotechnic was produced by magnetron sputtering and evaporated deposition using magnesium as the
combustible and polytetrafluoroethylene as the oxidant. The differences of the two film technologies were investigated and the adhe-
sion,the granularity and the burning rate of the thin film were measured. Results show that the adhesion,the granularity and the
burning rate of the Mg/PTFE film produced by magnetron sputtering are 35.88 mN,0.1 -0.5 pum and (623.9 +12.5) mm - s’
respectively,and the main performances of the Mg/PTFE film produced by magnetron sputtering are better than that by evaporated
deposition.

Key words: weapon system and application engineering; Mg/PTFE thin film; pyrotechnics; evaporated deposition; magnetron
sputtering
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