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Fig.1 Dynamic curves of Q235 carbon steel in accelera-

tive corrosion experiments (a) 50 �, different wa-

ter contents; (b) 70 �, different water contents;

(c) 50 � ∼70 �, 20% water content
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Table 1 Mass loss and average corrosion rates of Q235 carbon steel in corrosion-field

Period Surface area Mass loss Mass loss per unit area Average corrosion rate

/a /cm2 /g /g·dm−2 /g·dm−2
·a−1

0.51�186 d	 48.36 1.13 2.33 3.97

3.08�1124 d	 90.72 11.01 12.1 3.93

5.08�1854 d	 89.78 17.61 19.6 3.86

8.16�2978 d	 91.2 22.57 24.7 3.03
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Fig.2 Dynamic curve of Q235 carbon steel in corrosion-

field
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Table 2 Values of D1�n1�M and acceleration ratio a of Q235 in accelerative corrosion experiments

Experimental condition D1 n1 M/g·dm−2 a

50 �, 10% water content 0.035 1.474 5.331 15.441

50 �, 20% water content 0.068 0.752 0.851 2.328

50 �, 30% water content 0.048 0.909 1.049 2.810

50 �, 10%∼30% water content 0.114 0.909 2.457 7.023

70 �, 10% water content�0∼10 d	 0.122 1.889 9.646 86.553

70 �, 10% water content�0∼30 d	 1.486 0.83 24.721 97.073

70 �, 20% water content 0.218 1.064 8.336 24.414

70 �, 30% water content 0.118 1.227 7.906 23.034

70 �, 10%∼30% water content 0.159 1.234 10.884 32.373

50 � ∼70 �, 20% water content 0.024 1.114 1.089 2.833

Table 3 Time series of different experimental conditions corresponding field experiment

Experimental conditions a Time series corresponding field

experiment (0.51 a, 3.08 a, 5.08 a)/d

50 �, 10% water content 15.441 12.05�72.79�120.07

50 �, 20% water content 2.328 79.90�482.82�796.39

50 �, 30% water content 2.810 66.19�400.00�659.79

50 �, 10%∼30% water content 7.023 26.45�159.84�263.65

70 �, 10% water content 86.553 2.15�12.99�21.43

70 �, 20% water content 24.414 7.62�46.04�75.94

70 �, 30% water content 23.034 8.08�48.80�80.49

70 �, 10%∼30% water content 32.373 5.75�34.72�57.27

50 � ∼70 �, 20% water content 2.833 65.65�396.75�654.43q[(�|
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Table 4 Dynamic correlation coefficients under different experimental conditions

Experimental conditions Reference and comparing number series Correlation coefficient

(0.51 a, 3.08 a, 5.08 a)/g·dm−2

Field experiment 2.33�12.10�19.60 –

50 �, 10% water content 1.37�19.44�40.66 γ1=0.493

50 �, 20% water content 1.83�7.09�10.33 γ2=0.651

50 �, 30% water content 2.17�11.13�17.54 γ3=0.928

50 �, 10%∼30% water content 2.24�11.48�18.10 γ4=0.973

70 �, 10% water content 0.52�15.89�41.10 γ5=0.494

70 �, 20% water content 1.89�12.82�21.84 γ6=0.883

70 �, 30% water content 1.53�13.92�25.72 γ7=0.727

70 �, 10%∼30% water content 1.38�12.66�23.48 γ8=0.796

50 � ∼70 �, 20% water content 2.54�18.83�32.89 γ9=0.643 lE48℄m4-,6pdQ9�z �50 ��
10%∼30% 9�#℄m4-,6p��
QZ 0.973
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ACCELERATION RATIOS AND DYNAMIC CORRELATION

EXPERIMENTS ON THE CORROSION LOSS OF

Q235 STEEL IN SEASHORE SOIL

NIE Xianghui1,2, LI Xiaogang3, LI Yunlong1,2, LI Jike1,2, ZHANG Hongbo1,2

1. Tubular Goods Research Institute, China National Petroleum Corporation, Xi′an 710065;

2. Beijing Longshine Oil Tubular Technology Co. Ltd., Beijing 100101;

3. Corrosion and Protection Center, University of Science and Technology Beijing, Beijing 100083

Abstract: Accelerative corrosion experiments were conducted on Q235 carbon steel in seashore salt soil

in order to determine acceleration ratios and dynamic correlation coefficients. The experimentation utilized

constant temperature and water content, various temperatures, and different water contents to calculate mass

loss of steel samples in the lab; also, samples were put in the ground one meter deep, so as to perform addition

analysis in the field. The results indicated that the acceleration ratio increased when the temperature increased;

in addition, at the same temperature, the acceleration ratio was largest when the water content was 10%, then

progressively lessened for the 10%∼30% water content; for the 20% and 30% moisture levels, the values flattened

and reached a minimum. For a constant temperature, the dynamic correlation was lower for low water content

accelerative experiments, and higher for moderate and high water contents. At 50�, the correlation coefficients

were higher than those at 70 �. For these experiments, 70 � and 20% water content, achieved optimal results

of the acceleration ratio and correlation coefficients.

Key words: soil corrosion, accelerative experiment, temperature, water content, acceleration ratio,

correlation


