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Substrate
(Carbon steel, JIS G 3106 SM)

Conductive paste
(Epoxy resin with Ag filler)

Insulating paste
(Epoxy resin with , BN)

Water film
Galvanic current

Atmospheric Corrosion Monitor (ACM) Sensor

�Developed by National Institute of Material Science (NIMS)
�Evaluating the corrosivity of atmospheric environment
�Consisted of a Fe/Ag-galvanic couple
�ACM sensor generates galvanic current

between Substrate and Conductive paste due to water film.

Substrate

Size 64 64mm
Thickness: 0.8mm

A Ammeter

0.8
0.015
0.020

1.0

ACM

dmean=0.956·q·t b (mm)
b=5.67·q+0.347
0.021 � q � 0.057 (C/day) q ACM sensor

0 1 2 3 4
0.00

0.05

0.10

0.15

0.20

Exposed period, t / year

M
ea

n 
co

rr
os

io
n 

de
pt

h,
  d

m
ea

n /
 m

m �� 45o 90o

Skyward

Groundward

dmean = a tb

a,b:Coefficient

10 20 3010-3

10-1

101

103

2006/09/

O
ut

pu
t o

f A
C

M
 I 

(�
A

)

1

0 0.05 0.1 0.15 0.2
0

0.025

0.05

0.075

0.1

 tr,mean(mm)

 d
m

ea
n(

m
m

) 0 9045

dmean=0.667tr,mean�0.0379

R=0.735

0.100

0.050

0.10 0.20

m+2s m

m�2s

 t
R

1 2 4
0.833 0.645 0.514

1

2

4

0 1 2 3 4
0.00

0.03

0.05

0.08

0.10

 t (year)

 d
m

ea
n 

(m
m

) 0 45 90



�
� 0 1 2 3 4

0

1

2

X (cm)

Y
 (c

m
)

0 1 2 3 4
0

1

2

X (cm)

Y
 (c

m
)

Diagonal member
in boundary with concrete

Field measurement
of corrosion depth

corrosion

60



-

Al-Zn

Al-Zn

10μA/cm2

10–6

10–3

100

103

12/18 19

 i 
(μ

A
/c

m
2 )

20 21 22 23 24 25

80%Al-20%Zn
50%Al-50%Zn
80%Al-20%Zn

10�A/cm2

TYPE A

80%Al-20%Zn

TYPE A

TYPE B 40mm

15mm

3

01.0 mm 1.0 mm

Time

Lo
ad

Fatigue Beach-marking Fatigue

Solid Element with 8-Nodes
Minimum Element size:
0.4 0.4 0.4 mm 

FEM Model Size: 
40 120 9 mm 
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