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Effects of phosphate coating on some performance

of painted Al alloy sheet
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Abatract

The effects of phosphate coating have been studied on physical properties and corrosion resistance of

painted aluminum alloy sheet for automobile body. The physical properties (surface roughness, paint

adhesion, impact resistance and pencil hardness) and corrosion resistance(cyclic corrosion and filiform cor-

rosion) were investigated. Phosphate coatings enhanced the physical properties of painted Al alloy sheet,

especially paint adhesion after the 240hours water immersion test. Phosphate coating also markedly im-

proved the resistance for cyclic corrosion and filiform corrosion of painted cold rolled steel and Zn-Ni plat-

ed steel sheet as well as painted Al alloy sheet. The corrosion resistance of painted Al sheets was varied
with the concentration of free fluoride ion and metal additives like Ni and Mn in the phosphating bath. A
maximum corrosion resistance was obtained at about 300ppm of fluoride ion and additives of Ni and Mn

obviously increased the corrosion resistance of painted specimens.
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Table 1. Chemical compositions of phosphating
bath and operating conditions

Phosphating Bath Conditions
Constituent | Composition | Temp. |60~65T
Zn* 1.5g/ ¢ Time 3min
PO 3.8g/ ¢ pH. 34
NO, 2.5g/ 0
F- 350ppm

Table 2. 4 Kinds of phosphating baths for prepar-
ing the painted specimens

A bath | Bbath | Cbath | D bath
Ni** (ppm) 50 1200 50 1200
Mn** (ppm) 0 0 200 200
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Table. 3. Type and history of painted specimens

) . Thickness
Specimen History Remark
(um)

Electrodeposition(1—coat)

Grey i o ) ~25
with cationic epoxy resin
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Black . o . ~25
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electrostatic deposition(3—coat) }
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o.
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H-3 ] o ~110
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Fig. 1. SEM micrographs of zinc phosphate crys-
tals on {a) Al alloy, {b) cold rolled steel
{c) Zn-Ni plated steel.
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Table 4. Resuits of adhesion tests

Test Water immersion
Cross cut
—-cross cut
' test(n/100) test (n/100)
Specimen
Black 100 100
Hl-1 100 100
H1-3 100 100
No phosphate 100 0
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Fig. 2. Effect of phosphate coating on the corro-
sion resistance of painted Al alloy and steel.
{a) Cyclic corrosion test
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Fig. 3. Effect of fluoride ion in phosphate bath on
the corrosion resistance of painted Al alloy.
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