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Study of Accelerated Corrosion Test Environment Spectrum of Different Materials
in Marine Atmospheric Environment

LIU Cheng—chen', WANG Hao-wei', YANG Xiao—hua®
(1.China Special Vehicle Research Institute, Jingmen 448035, China;
2. Qingdao Branch of Naval Aeronautical Engineering Academy, Qingdao 266041, China)

Abstract: Accelerated testing of natural environment is an important method of aircraft structure calendar life assessment.
Accelerated environment spectrum is the key to carry out the accelerated test. Bare metal, composites, and structure with coating
were selected as the research objects. According to the differences of corrosion mechanism, different testing module parameters and
equivalent were determined. Atmospheric environment spectrums were established for metal, composites, and coating respectively.
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Table 1 Average annual temperature—humidity spectrum in certain sea area

T/ AN [RIRREE A4 P 1] HE
C < 65% 65%~T70% 70%~T75% 75%~80% 80%~85% 85%~90% > 90%

<20 3.118 76 x 107 44712x10°  7.3455x10°  3.0340x 10 0 0 0
20~25 0.043 70 0.024 31 0.015 205 0.005 141 0.001 66 3.3869 x 10" 2.2356 x 107
25~30 0.150 724 0.108 339 0.116 751 0.068 655 0.026 509 0.005 392 8.3499 x 10™
30~35 0.256 91 0.063 212 0.043 885 0.016 567 8 0.003 848 4.6691 x 10" 3.8803 x 107
35~40 0.047 153 1 1.6288 x 10° 0 0 0 0

> 40 1.5969 x 107 0 0 0 0 0
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Table 2 Average annual salt fog spectrum in certain sea area

IREE/C 20~25 25~30 30~35  35~40>40
VEFIEF1A]/9% 2.2356 x 107°8.3499 x 103.8803 x 10° 0 0
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Fig. 1 Accelerated environment spectrum of bare metal
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Table 3 Conversion coefficient between damp air and standard damp air

poon : jﬁxﬁ WL/ C
TP % 20 30 35 40
70 0.1638 0.2444 0.3250 0.6252 0.9255
a4 80 0.1670 0.2905 0.4260 0.7317 1.0375
90 0.1104 0.2070 0.2999 0.6499 1.0000
70 0.0983 0.1454 0.1707 0.2414 0.5521
GEM 80 0.0893 0.1005 0.3160 0.4236 0.7304
90 0.0583 0.2291 0.4064 0.7095 1.0000

F4 FRERENaClF RS KN RHTE R

Table 4 Conversion coefficient of NaCl solution to water

®5 FRERERSKNMTRITERY

Table 5 Conversion coefficient of acid solution to water

NaCl i & 453 40/% RE4 BEW R RIFER)E/(mg-L")  HNO,  HCl  H.SO,
0.35 0.643 0.558 0.1 0267 0454  0.635
0.50 0.612 0.485 HE4% 1.0 0318  0.235  0.348
1.72 0.335 0.417 2.0 0353  0.110  0.302
3.5 0.121 0.320 0.1 0.571 — —
7.0 0.0969 0.310 | 1.0 0467 0.368  0.467
o 2.0 0.233 0292 0.233
AR, GEMEREBN:
1 11 R B, B30k NaCl FIR ity e B XoF 7K A 7
R (1) .
B Bl BZ %:/2{:\73#&0
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Fig. 2 Accelerated environment spectrum of aluminum alloy
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Fig. 3 Accelerated environment spectrum of steel
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REI% T/ C
25 30 35 40
70 0.1547 0.24 0.3274 0.4155
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Fig. 4 Accelerated test environment spectrum of composite

materials
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Fig. 5 The accelerated test environment spectrum of coating
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Table 3 Relation between corrosion rates and time for TUP, B10 and B30

i JE TR B 5516 4 S I R T/ (mm + ™)
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