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Abstract:
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for each thickness of steel material. Repair treatment of 
welds and cut edges is also necessary.

If JFE410DH is used as a structural material for 
long-life, 100 year housing, the authors believed that 
painting and other corrosion prevention measures could 
be omitted because the material itself possesses satis-
factory corrosion resistance. This paper describes the 
results of an investigation of the durability of JFE410DH 
in atmospheric exposure tests and accelerated tests, pre-
diction of its service life in housing environments, and 
judgment of its suitability as a structural material for 
100 year housing.

2. Experimental Method

2.1 Exposure Tests

2.1.1 Test specimens 

The test materials used were JFE410DH and a 
comparison steel, SUH409L. The chemical compositions 
of the specimens are shown in Table 1. The shape and 
dimensions of the specimens, test periods, and number 
of pieces tested were as follows.
(1) Flat plate, 50 mm × 150 mm, 3 years and 4years, 

1 piece
(2) Flat plate, 50 mm × 100 mm, 1 years, 1 piece

2.1.2 Exposure conditions 

Exposure tests were conducted at the following 
two locations, which have different environments.
Exposure site A: Kawasaki-cho, Chuo-ku, Chiba City, 
Chiba Pref. (1 km from coast);

The amount of airborne sea salt particle:
0.2 mg · dm−2 · day−1

Exposure site B: Nii Hama-cho, Chuo-ku, Chiba City, 
Chiba Pref. (10 m from coast); 

The amount of airborne sea salt particle:
0.4 mg · dm−2 · day−1

The 3 and 4 year test periods were begun in May 
2000, and the 1 year test, in October 2001. The tests 
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superior to that of zinc-coated steel.

3.3 Durability of Weld

The maximum pit depth of the weld specimens after 
the accelerated test is shown in Fig. 4. Irrespective of 
whether conditioning (removal of spatter and temper 
color) with a wire brush was performed or not, progress 
of corrosion in the vicinity of the weld was not observed. 
From this, the durability of welds of JFE410DH is con-
sidered to be equal to that of the base metal.

4. Discussion

4.1 Life Evaluation Equation

Based on the results of a 10 year exposure test of var-
ious types of stainless steel (SUS316, SUS304, SUS434, 
SUS430, SUS410), Yoshii et al.5) reported that corrosion 
(pit depth, corrosion loss) of stainless steel progresses in 
proportionate to the mth power of exposure duration, as 
shown by the following equation:

h = a · t1/m ........................................................ (1)

where 
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mum of the coefficient A (T) at the exposure sites A and 
B in Fig. 5, the result is A = 1.1 (μm). Accordingly, the 
service life t (y) of JFE410DH (material with thickness 
of 2.3 mm or more, open section shape) is obtained as 
follows.

If Eq. (2) is solved for t,

t = (D / A)1/n

Substituting the maximum pit depth D = 115 (μm), 
which is the end-of-life condition, the coefficient A = 1.1 
(μm) for residential environments, and the constant n = 
0.6,

t = (115 / 1.1)1/0.6

  = 2 320 ^ 100

From the above, it is considered that the useful life of 
JFE410DH (material with thickness of 2.3 mm or more) 
in residential environments exceeds 100 years without 
surface treatment.

Based on the research results presented above, an 
application for Approval of Special Evaluation Methods 
was made to The Building Center of Japan, to the effect 
that JFE410DH conforms to performance grade 3 (struc-
tural materials, etc. for long-life 100 year housing) under 
the Japan Housing Performance Indication Standards. 
The content of the tests in the application included:
(1) Outdoor exposure test results and method of esti-

mating long-term life
(2) Effect of finishing and effect of material thickness
(3) Corrosion resistance of welds
(4) Galvanic corrosion resistance 

In all cases, there were no problems. Life of more 
than 100 years was certified, and certification by the 
Minister of Land, Infrastructure and Transport was 
obtained, dated June 7, 2005. 

5. Conclusions

With the aim of applying 11%Cr stainless steel 


