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Design of marine salt spray environment adaptability for some

aeronautical signal light
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Abstract: To solve the fracture failure problem of electric connection spring of some aeronautical signal light in the
marine environment and its raw material are subject to import, which threatens the security of the national major
equipment supply chains. Composition and mechanical properties of material are analyzed by means of SEM, mate-
rial substitution analysis, and the domestic 06Cr19Ni9 is selected as replacement of Japanese piano wire (SWP)
and British system unembroidered steel wire. Then experiments and tests of system~-level key performance such as
fatigue life and corrosion resistance to marine salt spray environment are studied after the structural design and pro-
duction manufacturing with the domestic material. The results show that the electric connection spring made of do-
mestic 06Cr19Ni9 through GJB 150.11A and the ultimate fatigue life is more than 300 000 times. Electric connec-
tion spring made of domestic 06Cr19N19 exhibits excellent marine salt spray environmental adaptability and high fa-
tigue life, realized the rigid demand of localization. This research can provide scientific and effective verification
ideas for China’s aviation equipment to overcome the “stuck neck” problem of core technology and ensure the secu-
rity of national major equipment supply chain.
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Fig.1 Working mechanism of electric connection spring
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Table 2 Comparison of specifications and mechanical

properties Japanese piano wire (swp) and domestic
substitute material 06Cr19Ni9
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Table 3 Comparison of Chemical composition of Japanese piano wire and domestic substitute material 06Cr19Ni9
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Table 4 Physical and chemical properties of Japanese
piano wire and domestic substitute material 06Cr19Ni9
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Fig. 3 Structure of electric connection spring
$2 P 3 4K il [ 7 N 45 4 06 Cr19NI9 A4 Jit L 1%

P S S80S B s 3R 22 o % 1 S X
e 22 5 s .

5 H IR RE BB AR 8 06 Cr19NI9 L 7 42 #1058 JLAn 2 508t [

Table 5 Comparison of geometrical parameter of electric connection spring with Japanese piano

wire (swp) and domestic substitute material 06Cr19Ni9
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Table 6 Result of load verification of electric connection spring with domestic substitute material 06Cr19N19
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spring of different materials
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Table 7 Test of continuous number of cycles of electric connection spring with domestic substitute material 06Cr19N19
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Fig. 5 Lighting experiment of some aeronautical signal
light with electric connection spring with
domestic substitute material 06Cr19Ni9
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