UAC] Technical Reports, Vol.1 (2014),

pp. 17-22

i X

EBEIIS L 2 VkEBh O 1100 7L 3

BREHICB T LM EHEORE"

BH BEEL K&

BAT ™,

LB ED
AN g SR

Effects of Deposited Salts on Corrosion Behavior for 1100 Aluminum
Alloy during Constant Dew Point Test*

Takatoshi Shimada**, Yoshiyuki Oya**, Yukio Honkawa** and Yoichi Kojima**

Effects of deposited salts on corrosion behavior for an 1100 aluminum alloy were investigated by a
constant dew point test with NaCl, MgCl, and CaCl,. In the constant dew point test, the corrosion depth
of the 1100 depended on the deposited salts, increased in the order of MgCl,, CaCl, and NaCl. On the
other hands, in an immersion test, the corrosion depth was independent of the cation species in relatively

dilute solutions but depended in concentrated solutions. Furthermore, in a polarization measurement, a

cathodic reaction strongly depended on the cation species in the concentrated solutions. It is suggested

that the deposited salts in the atmospheric corrosion affect not only the time of wetness but also a

cathodic reaction around deliquescence relative humidity where concentrated solutions are formed.
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Table 1 Chemical compositions of the 1100 aluminum alloy.
(mass%)

Si | Fe | Cu | Mn | Mg | Zn | Ti | Ni | Al

1100 | 0.105 | 0.633 | 0.139 | 0.004 | 0.005 | 0.002 | 0.015 | 0.005 | Bal.
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Fig. 1 Variation of the temperature and the relative
humidity during the constant dew point test.
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Table 2 Chemical compositions of solutions employed in
the immersion test.

Reagents Cl' / mol dm?
NaCl —
MgCl, 1.0x10% | 1.0x10" 1 5.39 9.49
CaCl, 12.0
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Table 3 Chemical compositions of solutions employed in
the electrochemical measurement.

Reagents Cl' / mol dm™
NaCl 5.39
MgCl, 2.8x10% 9.49
CaCl, 12.0
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Fig. 4 Pictures of the corroded surfaces after 1, 3, 10, 20 and 50 cycles in the constant dew point test with
(a) NaCl, (b) MgCly and (¢) CaCls.
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Fig. 5 Dependence of Cl concentration on corrosion
depth after the immersion test in NaCl, MgCl; and
CaCl; solutions.
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depth after the immersion test in saturated NaCl,
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Fig. 7 Polarization curves of an 1100 in NaCl, MgCl, and CaCl; solutions with
Cl'= (a) 2.8 x 10? mol dm™® and (b) saturated NaCl, MgCl, and CaCl, solutions at 25C.
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densities at -1100 mV (Ag/AgCl) in saturated
NaCl, MgCl; and CaCl; solutions.
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Fig. 9 Schematic model of the corrosion mechanism during the constant dew point test.
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