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EFFECTS OF ALTERNATING  CURRENT(AC) FREQUENCY ON THE 

CORROSION BEHAVIOR  OF X80 PIPELINE STEEL IN ACID SOIL  
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Abstract: In this work, the effects of alternating current(AC) frequency on corrosion behavior of X80 steel in Yingtan Acid Soil 

Simulated Solution was studied by electrochemical test, immersion tests and surface characterization technique. The results showed 

that with the AC frequency increase, the corrosion rates of X80 steel decreased and corrosion degree receded. The corrosion product 

of X80 steel under AC could not protect the substrate, because of its loose and multi-cracked. The offset of corrosion potential of 

X80 steel decreased with AC frequency increases. With the increase of AC frequency, the oscillation amplitude of anode and cathode 

polarization curve gradually receded. In the range of studied frequency, AC applying to X80 steel not only increases the anode and 

cathode current density, but also make the cathode reaction change from mixing control to activation control. 
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έ Ѭ ֓ḣȂ 

п שּ ὴ ̆ Ҿ שּ ȁ ȁ ȁ ᴂ̆

̆pHḣѝ 3~6.5̆ ѮУȂ ₥̆ ὯӇ ᴐ Ю X80

ѐ ѝ Ὧ Ȃ ̆ ᴐѝ Ӯ ̆

ע ҩӇ X80 ѐ ѝ

Ȃѝ ὤ ᵏ Ὧ ᵑ Ȃ 

2  

X80 ὲ̆ў ע ‍( ‍ %̆)ѝ C̔ 0.036̆ Si 0.197̆ Mn 1.771̆ P 0.012̆

S 0.002̆ Cr 0.223̆ Ni 0.278̆ Cu 0.220̆ Al 0.021̆ Ti 0.019̆ Mo 0.184̆ V 0.001̆ Nb 0.110̆ N 0.005̆ Fe

ᴍ Ȃ 

ѝ ̆ ‍ ѝ̔0.222 g/L CaCl2 + 0.936 g/L NaCl + 0.284 g/L Na2SO4 + 

0.394 g/L MgSO4·7H 2O + 0.586 g/L KNO3 + 0.302 g/L NaHCO3Ȃ 5% pHḣ ⁮ 4.0Ȃ

ѐ̆ ὡ N2 2 hȂ ₥ᾋ 30 minȂ ѐ ᶑ

Ԉ O2Ȃ 

ѝ 50 mm¦25 mm¦2 mmȂ   Cu ̆ SiC ӱ 150#

1500#̆ Ѯ ᵑ Ѽ ̆ Ȃᶑ 50 mm¦25 mm ᴐ

̆ὲᴍ 5э Э ̆ Ἱ‍ῠ Ȃ AT1645-3  ᶕ

╗ ᶕ ̆  ᶕ ̆ Ȃ ╗Ӈ

ѝ 100 A/m
2̆ ѝ 50̆ 100̆ 200 400Hz ᶕ Ȃ ѝ 168hȂѝ ὁ ̆

⁸ ѝ 25ŅȂ ̆   У ‍ Ὧ ῆ[13] ὲ

ӊ ̆ ̆ ὲ ȂУ ‍ ұ ӊ  (EDS̆ EDAX-A10X) ‍ Ȃ

Quanta250 (SEM) ӊ ₥ Ȃ 

ע ѝ 10 mm³10 mm×3 mm̆   Cu ̆ ꜛ Ȃ ₥

SiC ӱ 60# 1500#̆ ᵑ Ѽ ̆ Ȃ PARSTAT2273

ע X80 ᴁ ע Ȃ Ь ᴇ ̆ ᴐ ѝ X80 ̂ ᴐ

ѝ 1cm
2̃̆ ╠ ѝ Pt ̆ ѝ (SCE)Ȃ ע 1Ȃ

AT1645-3   ᶕ ╗ ᶕ ̆  ᶕ ̆ ̆

ὲѐ Ԉ ע Ӈ ̆ Ԉ Ӈ ע ӊ Ȃ

╗Ӈ ѝ 100 A/m
2̆ ѝ 50̆ 60̆ 100̆ 200̆ 300 400Hz ᶕ Ȃ

Ἴ ᴐ -1.0 V Ю ע 3 min Ԉ̆ ѐ ע ̆ ᴐ

ѐ 1h ╗Ӈ ᾳЮԈ 0.5 mV/s ╟ ᴁ ע ̆ ѝ-1.2~0.5 

V(SCE)Ȃ ᴁ ѝ 2600sȂ 



 

  

 

 

ע .1  

Fig.1 Pattern of the experimental set-up of electrochemical measurements 
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2. X80  

Fig.2 Metallograph of X80 steel 
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3. а Ӈ ᴐ Ю X80 ӊ                                 

Fig.3 Micro-morphologies of X80 steel tested at various AC frequency after removing the corrosion products:  (a) 

without AC, (b) 50Hz, (c)100Hz, (d)200Hz, (e)400Hz 
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שּ ҩ Ȃ Ӈ ⁮ 200 400Hz ( 3d e)̆ ̆

ӊ ̆з 400Hz Ȃ ̆Ӈ ў Ԉ Ȃ Ӈ

̆X80 ῏ Ȃת ╗Ӈ ̆ ╗Ӈ X80 ш Ȃ 
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4. а Ӈ ᴐ Ю X80  

Fig.4 Corrosion rates of X80 steel tested at various AC frequency 
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