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Abstract

Molybdate chemical conversion coating layer formed on EGI has been studied in view of corrosion resistance,
surface morphologies, and phases formed. It was found that coating layer consists of MoQO;, MoO,, Mo oxides
having lower valences than 4 and ZnO. It is interesting to note that the coating layer formed at high Mo
concentration (30 g/l) in the temperature range of 40-60°C exhibited relatively high corrosion resistance,
although thickness of coating layer is nearly identical with those formed under the other conditions. It was
believed that an increase of driving force due to high Mo concentration plays an important role in the formation
of corrosion-resistant coating layer, probably due to the formation of dense coating layer.
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Table 1. Experimental parameters for molybdate chemical
conversion coating

Experimental Parameter Conditions
Temperature(°C) 25, 40, 50, 60
Concentration

(Na;MoO; - 2H,0, g/l) >, 10,20, 30

pH 5

Immersion Time(sec) 20, 40, 60, 120, 180, 240, 300
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Fig. 1. Cathodic polarization curve for EGI in molybdate
solution (conc.: 30 ¢//, R.T).
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Fig. 3. Change of surface morphologies with reaction temperature of sodium molybdate solution (20 g/l, 60s) (a) 25°C
(b) 40°C (c) 50°C (d) 60°C.
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Fig. 4. Weight gain with treatment time and temperature at different concentration (a) 5 g// (b)10 g// (¢)20 g// (d) 30 g//.

Table 2. Properties of coating layer formed under various conditions (High-light parts indicate relatively good quality
of coating layer)
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Fig. 5. (a) survey and narrow scans ((b) Mo (c) Zn (d) oxygen (1s)) for molybdate chemical conversion coating layer
(20 g/l, 50°C, 40s).



e o)/ F=LHHFEE) 37 (2004) 200-207 205

Table 3. Corrosion rate estimated by the polarization resistance method

L=(°C) Al7H(sec) =g/ Ba(V) Be(V) Lon(LLA) Eon(mV) R,(chms) | Rate(MPY)

10 0.1190 0.4071 551.0 9434 72.56 251.8
60 20 0.1010 0.1639 477.4 -948.2 56.84 218.1
40 30 0.0843 0.1234 320.4 -951.1 67.91 146 .4
10 0.8791 0.8279 3973 -944.2 46.59 1816
120 20 0.8185 0.1897 817.6 -944.1 81.79 373.6

30 0.8369 0.2312 0.02032 —543.3 3871000 0.009285
10 0.0865 0.1049 277.6 -951.6 74.16 126.8
40 20 0.7141 0.3497 2287 -9434 44.57 1045
30 0.0996 0.1327 724.9 9427 34.10 331.2
50 10 0.0855 0.1050 222.6 —-945.7 91.94 101.7
60 20 0.9288 0.2873 1782 -945.9 5347 8142

30 0.0933 0.1467 0.002437 —523.3 10160000 0.001113
10 0.0876 0.0940 363.9 -952.8 54.14 166.3
20 20 0.0920 0.1119 524.5 —944.5 41.81 239.7
€0 30 0.0843 0.0959 425.5 -947.0 45.82 1944
10 0.0852 0.0992 309.3 -947.7 64.38 1413
40 20 0.1010 0.1405 947.7 -941.7 26.92 433.1

30 0.0873 0.1037 0.002788 —661.9 7382000 0.001274

Mo

Atomic Weight Fraction

analysis of molybdate chemical

20

7
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Fig. 6. Spot ((a) low mag. (b) high mag.) for AES depth
conversion
coating tayer (20 g//, 50°C, 40s) and (c) AES
depth profile.
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Fig. 7. Effects of concentration in surface morphologies
of chemical conversion coating layer formed at
40°C and pH=5 (a) 10 g//, 240S (b) 30 g//, 120S.
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