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The Influence of Different Coating Process on Density
Neutrality of Deep Attenuation Ni-Cr Film

WANG Zhonglian, WANG Ruisheng, YIN Xiaojun, ZHANG Yongxi, JIN Xiu, MA Jing

( Shenvang Academy of Instrumentation Science, Shenyvang 110043, China )

Abstract: Compare the density neutrality of Neutral Density (ND) filter coated with diffcrent coating process when the
coating material is NiRO-Cr20. The density neutrality value is 3.7% when the filter coated with magnetron sputtering
technical, and the value is better than that of coated with Electronic Beam(EB) evaporation or resistance evaporation
process, which valued 15%. Based on phase equilibrium theory, the reason why neutrality was reduced when coating
Ni-Cr alloy under EB and resistance coatings were simulated and analyzed. At first of evaporation process, Cr is 2.8 times
more than Ni, which causes density neutrality reduced. To certificate the analyzed results. Ni and Cr determination in both
magnetron sputtering coating and resistance evaporation process were tested by Zeiss SEM and Oxford EDS. The
experimental data is similar to theoretical results.

Key words: neutrality density filter (ND filter): coating process: density neutrality; Ni-Cr alloy
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Table |  Dillerent evating process and corresponding density neurrality

Vacuum/Pa  Temperature of vacuum chamber/ ©  Electric current or power  Neutral density degree/a

Resistance evaporation 3x107 200 =160 A 14.565
EB evaporation 2107 Room temperature(235) — 15.007
Megnetron sputtering 2107 Room temperature(25) P=200W 3.755
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Table 2 Vapor pressure daty for Ni and Cr (temperatures ¢ for vapor pressure Pa)

Pressure 1o 10" 10 10+ 0= 1! I 10 100
Cr 837 902 977 1 062 1157 1267 1397 1552 1737
Ni 927 997 1 072 1 157 | 262 1 382 | 527 1 697 1907
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Fig.5 The measured results of OD2.5 ND filter coated by EB process
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