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Experimental analysis of corrosion and protection for steel bar

in magnesium oxychloride cement concrete
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P.R. China;3. Jiangsu Zhonglian Zhuben Concrete Co. L.td, Xuzhou 221008, Jiangsu, P. R. China)

Abstract: Combined with water resistance of magnesium oxychloride cement concrete, the corrosion
and protection for steel bar in magnesium oxychloride cement concrete were experimentally investigated,
and the influencing factors included: the type of steel bar, thickness of the concrete protective layer and
the corrosion duration. The two types of steel bar were bare steel bar and MAGNI coated steel bar. The
two types of thickness of the concrete protective layer were 25 mm and 50 mm. The six types of the
corrosion duration were 60 d, 120 d, 180 d, 240 d, 300 d and 360 d. 2/3 height of test block was prolonged

soaked in water. By SEM and EDS, microstructure and chemical elements of steel bar with corrosion were
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analyzed to study corrosion mechanism. Result showed that by softening coefficient, the softening

coefficient of magnesium oxychloride cement concrete was from 0. 78 to 0. 87, and the magnesium chloride

cement concrete designed by this experiment could be used as a dry area, damp lighter area or secondary

structure. By polarization curves and its electrochemical parameters, corrosion rate of bare steel bar was

from 40 to 80 times as large as corrosion rate of MAGNI coated steel bar.

Keywords: softening coefficient; MAGNI coat; corrosion rate; life prediction
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Table 1 mixture ratio of magnesium oxychloride

cement concrete %
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Fig. 1 Schematic diagram of three electrode test system
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Table 2 evaluation index of water resistance of

magnesium chloride cement concrete
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Fig. 2 Polarization curve of bare steel bar
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Fig.3 Corrosion current density of bare steel bar
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Fig. 4 Polarization curve of MAGNI coated steel bar
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Fig. 6 Corrosion rates of different samples at different times

i & 6,78 60 d i), iy TS A B K IR TR B T 1 7%
TP RE AR AR LA SOUR 2 B 3P 80O R 5 0 R N A
P18 B ol 38 2% 2 9 T VA U A A ol i R Y 10 ~ 15
55 7E 120~360 d, B TS A BEK IR BE 1+ DL S ik 2
1 25 T PE BE CL AR E L B 9P 80C2R T 00 B B MR A AT 1
TG o K 2302 S T g U V2 AT S o R 1 40~ 80 £,
i T 5B R BE 52 BHC25 59 77 119 J35 okt 52 38 Wt /)
T BHC50 84 75 i JG 1 R
2.4.2 RMFH AR A TR 45 SCERIL7 ], 6 il
RRF 11.73X10 *mm/a B, P57 AL F 7™ & 5 ek
753 J6 ik d K AE 5. 865X 10 ° ~11. 73X 10 *mm/a
B 09 F377 b o S O bR 2 5 B e B SR AL F 1. 173 X
107 ~5.865X10 *mm/a, f i kb F K8 PR 245 5
PR/ T 10173 X 10 mm/a B 4K A AL T 0 itk
ARAS . XTI 6 H A R A9 5377 A [] B30 J5 o 3k 38
HEE ol 38 23 55 B ) AT 8045 9 X BHCS0 5K i 1) i
T AR A B 2 Y R 25 Horp 2 =1/60. ¢ g TE],
BT LA R U2 3. YA bR S U 8
Mm% 3,

K3 BHEXRUSHEZAXMNGRBERAETS

Table 3 formula of fitting curve with corrosion rate and expected service life of steel bar
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Table 4 EDS results of bare steel bar before experiment and the rust layer after experiment
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