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Corrosion Resistance of Light Gauge Steels for Steel Framed House

Isamu KAGE, Yoshihito SAKAMOTO, Kousaku TAKASAKA and Sakae Fulta

Synopsis : Atmospheric corrosion on the inhabited steel framed house was investigated with Fe—Ag galvanic type atmospheric corrosion monitoring

(ACM) sensors. As the environmental conditions, temperature, humidity and currents of the ACM sensors were continuously measured in

several parts of the house for five years. Corrosion rates of hot-dip galvanized steel sheet, Zn—-5%Al coated steel and 55%Al-Zn coated steel

for the light gauge steels were also determined on the basis of exposure tests. Service life of the galvanized steels and dew condensation in

the house were discussed.

Amount of deposited sea salt influences the corrosion resistance of the coated steels. Under the indoor conditions of the inhabited house,

the amount of deposited sea salt was negligibly small. It is difficult to evaluate the corrosion resistance of coated steel sheets using convenient

corrosion tests because of too much sea salt.

Key words: ACM sensor; atmospheric corrosion; steel framed house; Zn coated steel sheet.
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Table 1. Steel framed house.

Code House A I House B (reference)
Type of House Steel Framed House
Resident Inhabited Uninhabited
Build Dec. 1996 Aug. 1995
Position of heat insulator | Qutside insulation Cavity insulation
Ventilation under floor | without with
Location Nishinomiya-city Kawasaki-city
Hyogo-Pref. Kanagawa-Pref. (at
2km from seashore | Keihin works)
2km from seashore

Wall cavity(North) QOutside wall-surface
’ N
Wall cavity
(Bathroom)
1 Japangse
rdom
S
Under floor .
Kitchen Q

i Living room j

/ Seashore :

Fig. 1. Installation of ACM sensors and floor plan of the
inhabited house.
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Fig. 2. Wall structure of the inhabited house.
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Table 2. Test pieces for the exposure test.

. Coating weight of

Specimen Symbol exposed side(g/m?)
Hot-di Ivanized
stzel ip galvanize 797 169
Hot-dip Zn-5%Al
alloy coated steel Y25 138
Hot-dip 55%Al-Zn
alloy coated steel AZ150 76
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Fig. 3. Relationships between temperature and humidity at
inhabited house, (a) outside wall-surface, (b) under
floor, (c) wall cavity (north), (d) wall cavity (bath-
room).
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Fig. 4. Changes in daily average electricity of ACM sen-
sors throughout the year in the inhabited house.

Table 3. Corrosion loss and corrosion rate of test pieces.

Hot-dip galvanized Hot-dip Zn-5%Al alloy | Hot-dip 556%Al-Zn alloy|
steel (227) coated steel (Y25) coated steel (AZ150)
CL" CR ek CL** CR *kh CL** CR *kk
Outside wall-surface 15.37 4.01 22.05 4.20 4.45 0.85
Under floor 4.37 1.14 4.36 0.83 0.38 0.07
Wall cavity (North) - - —
Blank(as received) 0.23 0.06 0.20

*Corrosion loss ( gm) of 3 years and 10 months
**Corrosion loss (g m) of 5 years and 3 months
***CR:Corrosion rate (g'm?-d?) %365
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Table 4. Amount of deposited sea salt on studs under con-
struction in inhabited house.

Amount of sea salt

(g'm2)

East 0.113

1F South 0.025
West 0.084
North 0.037
East 0.032
South 0.046

2F [West 0.011
North 0.025

Table 5. Amount of deposited sea salt on test pieces after
about 4 years.

Amount of sea salt
(g'm?2)
Outside wall-surface 0.040
Under floor 0.002
Wall cavity (North) 0.002
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Fig. 5. Changes in temperature, relative humidity and ab-
solute humidity of various locations in the unin-
habited house on Feb. 21 and 22.
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Fig. 6. Changes in temperature, relative humidity and ab-
solute humidity of various locations in the inhabit-
ed house on Feb. 14 and 15.
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Fig. 7. Changes in temperature, relative humidity and ab-
solute humidity of various locations in the inhabit-
ed house on Aug. 11 and 12.
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Fig. 9. Relationships between corrosion rate of coated
steel (CR) and calculated daily average electricity
(Q) of ACM sensors in the inhabited house.
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Table 6. Corrosion rate and estimated life of galvanized steel sheet under floor.

Hot-dip galvanized | Hot-dip Zn-5%Al Hot-dip 55%Al-Zn
steel alloy coated steel alloy coated steel
Q(C-dh 1.1x10%
CR, (g'm?-d!) X365* 1.14 0.83 0.07
CR, (g'm?2-d') X 365** 1.1 - —
Life of coated metal(d) ~~365*** 107 (Z27) 97(Y18) 922(AZ150)

*Corrosion rate of test pieces

**Calculated by Tsujikawa formula2??

log (CR,[ g'm?-d1]1x19.51) = 0.357%log Q[ C -d11—2.035

***Estimated by next formura??®

Life of coated metal [ d ] = 0.9 % Thickness of coated metal [ g'm?] ~/CR, [ g'm?-d1]
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Table 7. Consumption of Zn coat calculated as
Zn(OH),Cl, from deposited sea salt on studs
under construction in the inhabited house.

Consumption of

Zn coat (grm'2)
East 0.316
1F South 0.071
West 0.234
North 0.104
East 0.091
South 0.128
2F [West 0.029
North 0.071
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Fig. 10. Comparison with corrosion rates of coated steel

without chemical conversion treatment.
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Fig. 11. Relationships between time of wetness and
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