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Crack Modification in Rare Earth Based Conversion Coatings

Seyed Ali Nezamzadeh, Reza Amini, Pooneh Kardar
1- Surface coating and Corrosion Department, Institute for Color Research and Technology, P. O. Box: 16765-654, Tehran,
Iran.

Abstract

Corrosion protection of metal substrate is researcher's concern for many years. Accordingly, different methods
are used for better application of metal instruments. In this research, it has been focused on conversion coatings
due to their uniform film formation on metal surface, better interlayer adhesion and easier application.
Moreover, these coatings act as a barrier between the substrate and environment and protect the substrate from
corrosion and also improve the adhesion of the organic coating to metal surface due to the increment of the
surface energy .In the recent years, many attempts are conducted to upgrade the conversion coating's properties.
Consequently, the effect of adding rare earth elements to improve conversion coatings and their corrosion
protection is studied. But the main issue of these coatings are producing small cracks in final coating. Therefore,
in this paper, the approach is to eliminate the cracks are investigated.

Key words: Anticorrosive coatings, Conversion coatings, Rare earth elements, Surface treatment, Gelatin, Chitosan.
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Figure 1:Morphology of cerium conversion coating on magnazium alloy in different coating time: a) 0.5 min, b) 3 min, ¢) 20 min in close
view and d) 20 min in far view [13].
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Figure 2: Morphology of conversion coating containing 1)0Oppm, 2)400 ppm, 3)3200pmm [11].
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Figure 3: Nyquist plot of cerium conversion coating containing different content of chitosan [19].
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Figure 4. Morphology of conversion coating containing 1) untreated aluminium, 2) aluminium treated with cerium, 3) aluminium treated
with cerium-manganese , 4) aluminium treated with cerium-manganese-poly vinyle alcohol



SIS AHE) ool ALHE

pg2obly 9 ponesdgiml yy —F-¥

9 S 2y9 Cbliz p poredgiusly old dawgs 58 mhaw gl STl plodl VoAA Jlo 50 &5 il Koo g 00l (lie gaalllae 5
IVY] siligy 1) 518 o S5 g0 05T 9 Ciss pledgils S5 ol GLaS @l 0l () (S i

S92 25950 9 (9) (S9N 9wy S bansgi pgnerdgivln olid b endpdlal Jotul Slxio JUSlah) 5909990 s
O Sl oS 5 SBleiSe 9 S5 g pmerdgivln pld S a5 ol GLAS ((Sg) 09U 98y Se) B UKL ad aalllae (ool
gy 1, sl gebans gl 10+ 51 a8 3 (goghl b axbly pazs

5 o Ost 099381 b mawte ST sln sy (hioed (g (oo pSUl g LSl aastiaY VA Jlu 5o (215 5 00lj (o5
35 leaz 5 pls Sl gl a5 ols (L £ S5 50 (stug) (35S oS Siom gl [YT] 0505 oo pp Sipaol !
4S5 0,0 052y S5 paiz peolly (hawd idgy b oalizdlol (aiged haw )0 a8 ols liad V-7 S0 o)l (6,5 gy (sal> o
g2ly (ko Jgdome ;0 (e (93931 L 45 0 oaaline Y7 JS0 53 0)00 3929 (has (dgy b ondpdlal 5L zolaw ;0 Ysone
2 Lo 5 50 5 as 45 8,5 aomls lyicss 30 4 05Me 4 il kol Cwdty oS (55 5 L o0yt gy Sy oS o
e Sl Kol iy gy e oty o5 Gl iy F-8 UK llao il 2ol glalimdle b5 s 4y elans
2 s paaolily (b Gidig 4 Gl 5265 S bl 4 5 0 0

Untreated Steel | Prtreated Steel

Figure 5. Micrograph of steel surface treated by praseodymium with two magnification of bl and b2
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Figure 6. Morphology of conversion coating containing 1) untreated surface, 2) treated with vanadium, 3) treated with copper-vanadium, 4)
treated with adipic acid-vanadium [23].
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Figure 7:Morphology of chitosan/phosphate coating containing diiferent concentration of chitosan a) Ogr/lit, b)-1gr/lit, c) 3gr/lit, d) 5gr/lit, €)
8gr/lit, F) 10gr/lit
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