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Table 1 Chemical compositions of the tested steels

(mass%)

steel C Mn Si P S Cr+Ni+Mo

Q235 0.20 0.6 0.3 0.015 0.009 0.00

3C 0.14 0.9 0.4 0.035 0.027 0.08

20 0.25 0.5 0.3 0.013 0.027 0.40

08Al 0.08 0.4 0.1 0.008 0.025 0.00

16Mn 0.16 1.4 0.4 0.009 0.025 0.00

16MnQ 0.17 1.4 0.3 0.030 0.023 0.07

D36 0.14 1.4 0.4 0.022 0.018 0.05

15MnMoVN 0.19 1.5 0.4 0.026 0.004 0.50

14MnMoNbB 0.15 1.5 0.3 0.022 0.010 0.60

09MnNb 0.10 1.2 0.2 0.027 0.024 0.00

09CuPTiXt 0.08 0.4 0.3 0.089 0.019 0.29

10CrMoAl 0.09 0.5 0.4 0.012 0.002 1.39

10CrCuSiV 0.10 0.3 0.6 0.010 0.002 1.15

12CrMnCu 0.13 0.8 0.3 0.011 0.022 0.80

09CuPCrNi 0.11 0.4 0.3 0.080 0.019 0.67

09CuPCRNiA 0.08 0.4 0.5 0.070 0.023 1.31

06CuPCrNiMo 0.07 0.4 0.5 0.090 0.023 1.44
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Table 2 Environmental factors table

T (average) humidity humidity hour precipitation sun Cl− SO3 NH3 pH

(average) shine time

/� /% /h·a−1 /mm·a−1 /h·a−1 /mg·100cm−2
·d−1 /mg·m−3

QD(qingdao) 12.549 71.091 3678.500 604.600 2077.900 0.2148 0.5570 0.0380 6.100

GZ(guangzhou) 22.400 77.778 5046.333 1494.400 1636.009 0.0235 0.1068 0.0352 5.800

QH(qionghai) 24.482 86.455 6313.714 1881.136 2116.200 0.1988 0.1497 0.0077 5.900

WN(wanning) 24.609 86.000 6736.857 1563.273 2047.955 0.3874 0.0597 0.0045 5.000
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Fig.1 Neural network structure of the model
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Table 3 Cause-factors evaluation vector

cause factors w1 w2

C -0.2033 -0.7273

Mn -0.6729 -0.9866

Si -0.4677 -0.1391

P -1.2955 -0.6308

S 0.6413 0.417

Cr+Ni+Mo -0.8694 -2.6450

TP	average temperature� -0.4455 -0.0320

RH	relative humidity� -0.6896 0.0906

WT	wetting time� -0.4403 0.2586

RT	rain time� -0.8224 -0.3220

ST	sunny time� -0.6975 0.2637

Cl− 0.2384 0.9842

SO3 0.1015 0.0840

NH3 0.6181 -0.3306

pH -0.7421 -1.0063%//s�/woK�\e.[Æo�bx\to�PÆ�~g%�Vf�Æ̀ T\�bg�j~ÆgoF!T℄����t [2]�� Mn 4H�Æ/�
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