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EVALUATION OF CORROSION RESISTANCE
OF RARE EARTH METAL (REM) CONVERSION FILMS ON
LY12 ALLOY WITH CYCLIC ANODIC POLARIZATION CURVES
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{ State Key Laboratory for Corrosion and Protection,
Institete of Metal Renearch, The Chinese Academy of Science, Shenyang 110016)

ABSTRACT A new method for studying corrosion resistance of conversion films was developed with
cyclic anodic polarization curves in this paper. Technological process of rare earth metal {REM) con-
version films on LY12 alloy was introduced. The corrosion resistance of REM conversion films was ex-
amined by salt solution immersion test and cyelic anodic polarization curves. The results obtained from
eyclic anodic polarization curves could be consistent with the result of salt solution immersion test when

the appositive area of cyclic anodic polarization curves was used to evaluate the corrosion resistance of
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the conversion films.
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Table 1 Technological process of Ce** and Ce** conversion film

Conversion coaungs Ce{NOy)2/g-L7! Ce(COada/g-L™!  HaOuy/g L™ Additive/grL? pH Temperature/ . Tume/min
cel’t 3.0 - 0.3 0.02 4.0 25~ 30 120
Cett - 5.0 0.3~0.4 0.02 5.0 30—~ 50 100
2 BN EEE ik FIR R0 ik RS - RRETREHMRANTHE.
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Fig. 1 Modle for cyelic anodic polarization curve
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Fig.2 Corrosion rate of various conversion films
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Table 2 The results of salt solution immersion test Tor varions conversion films
ume/ d Bare sample MBYV film Alodine film Ce’™ conversion film Ce*” conversion film
1 corroded sericusly | No change No change | No change Mo change
Large amount of white ‘
! han
3 pritings on the edge o change Mo change Mo change

began to be corroded

! The eolor of the film be-
| came light unsuccessively

The color of the film be-
came light

corroded serioualy

More flow paths

Few pittingd on the edge

The color of the film be-
came light

white pitiings on the sur-
face

cotroded more senously

corroded on the spots with
flow paths

The surface corroded on
the spots with light coler

corroded on the spots with
light color

More and bigger white

" . N
28 corroded seriously More white pittings sittings

Table 3 The results obtained from cyclic anodic polarlzation corves of varlous conversion films

Bare sample MBY Alodine Ce'* conversion coating Ce** conversion coating

EJSV -0.70 -0.60D -0.51 —D.49 ~0.57
Area of cyelic curves 407 111 162 130 170
Potential range/V ¢.3 0.38 0.47 0.53 0.3
Appusitive area of cyclic curves 4522 783 463 605
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Fig. 3 Cyclic anodic polarization curves of varicus conversion
films. {a) bare, (b} MBYV, {¢) Alodine, {d}Ce** conver-

sion coating, (e} Ce** conversion coating
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