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Atmospheric corrosion behavior of AM60
magnesium alloy coupled with Cu alloy and Al alloy
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Abstract: The galvanic corrosion behavior laws of AM60 magnesium alloy coupled with H62 brass and LY 12 alu-
minium alloy in Beijing atmospheric environment by exposure for three and six months were investigated respective
ly. The results show that the magnesium alloys act as anode and their corrosion rates increase by one to seven times
when they are coupled with H62 brass and LY 12 aluminium alloy. The atmospheric galvanic effect of magnesium al-
loys coupled with H62 brass is larger than that of the magnesium alloy AM60/ LY 12 aluminium alloy. The atmos-
pheric galvanic effect becomes stronger in Beijing with increasing exposure time for the same galvanic couple. For
the dry and cold weather of the first test term (Dec, 2003 ~ Feb, 2004), the galvanic corrosion is less than that of
the second test term which is of wetness and warmth ( March, 2004 ~May, 2004). The galvanic corrosion of AM 60

magnesium alloy is accelerated for the high dust precipitation in Beijing.
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Table 1 Compositions of test materials

M aterial M ass fraction/ %
Al: 5.5, Mn: 0.24, Zn: 0.22, Si: 0.1, Cu: 0.1,
AM60
Ni: 0.002, Fe: 0.005, Mg: Bal.
o5 Cu: 60.5, Pb: 0.08, Fe: 0. 15, Sbh: 0. 005, Bi:
0.002, P: 0.01, Zn: Bal.
Cu: 3.8, Mg: 1.2, Mn: 0.3, Fe: 0.5, Si: 0.5,
LY12

Al: Bal.
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Fig. 1 Assembled sample for

atmosphere galvanic corrosion
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Table 2 Weather data during testing period in Beijing
Histe Mean Humidity/ Precipitation Precipitation Wind velocity/ Sunshine Rain Fog Dew
temperature/ C % amount/ mm  time/h (me*s 1) time/ h time/ d time/ d time/ d
Dec, 2003 - 2.4 58 0 0 2.4 155.7 0 2 0
Jan, 2004 -5.3 58 0.7 1.0 2.3 147. 1 1 0 0
Feb, 2004 0.7 53 10.0 6.0 3.4 158. 4 1 0 0
Mar, 2004 4.6 52 0 0 2.9 191.0 0 0 0
Apr, 2004 13. 8 60 22.2 13.5 2.8 232.3 5 0 0
May, 2004 17.2 61 35.4 14.0 2.6 221.1 5 0 1
Average 4.8 58 11.4 5.8 2.7 184.3 2.0 0.33 0.17
* 3 S I A] b 5T LI B4 5 B
Table 3 Environment data during testing period in Beijing
Concentration by Concentration by Concentration by Concentration by
instantaneous method/ continual method/ rainwater analysis/ dust precipitation/
Dats (mg*m?) (mg® 100em 2=d" ) (mg*m~?) (grem 2+ m” ')
S02 HCI NO2 H2S M2(SO4). NH3 NaCl pH S0F Cl~ Soluble  Dissoluble
Dec, 2003 0.054 7 0.0324 0.0582 0.0864 0.7326 0.0113 0.0011 2.0205 4.367 4
Jan, 2004 0.0789 0.146 1 0.1246 0.0561 0.8655 0.0082 0.0025 1.9137 1.2626
Feb, 2004 0.0417 0.490 1 0.0668 0.0581 0.7740 0.0340 0.0021 0.3171 8.1359
Mar, 2004 0.0372 0.1032 0.1005 0.0211 0.6030 0.0424 0.0019 0.5322 3.7933
Apr, 2004 0.0033 0.1885 0.1405 0.0379 0.4253 0.0586 0.0016 6. 18 16 200 1440 0.702 1 9.0191
May, 2004 0.0113 0.426 1 0.0879 0.0174 0.3805 0.0590 0.0017 6.24 30000 2600 2.8535 10.9271
Average 0.0379 0.2311 0.0964 0.0462 0.6302 0.0356 0.0018 6.2 23100 2020 1.3899 6.2509
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Fig.2 Surface morphologies of AM 60 magnesium alloy

coupled with H62 brass after different exposure time
(a) —Zone exposed in air, three month; (b) —Zone coupled with H62 brass, three month;

(¢) —Zone exposed in air, six-month; (d) —Zone coupled with H62 brass, sixmonth

200 um
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Fig. 3 Surface morphologies of AM 60 magnesium alloy

coupled with LY 12 aluminium alloy after different exposure time
(a) —Zone exposed in air, three month; (b) —Zone coupled with LY 12 aluminium alloy, three month;

(¢) —Zone exposed in air, six-month; (d) —Zone coupled with LY 12 aluminium alloy, six-month
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Fig.4 XRD pattern of corrosion product of

magnesium alloys exposed in Beijing
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Fig. 5 Galvanic effect of magnesium alloys
coupled with H62 brass and
LY 12 aluminium alloy
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