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Development of Chrome Free Pretreatment System for Aluminum Body
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ABSTRACT

A surface treatment method that doesn’t use
chromium is developed for aluminum body. Adding
fluorine and iron complex to the current zinc phosphate
to accelerate the reaction of zinc phosphate, create a fine
zinc phosphate film that appears on aluminum.
Increasing the concentration of manganese in zinc
phosphate promotes improvement of anti-alkaline
property of zinc phosphate film. The developed zinc
phosphate film has enough water resistance without
chromium post-rinse and has enough anti-filiform
corrosion performance without chromium pigment in E-
coat. Therefore, chromium is eliminated from paint
process of aluminum automotive body.
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Material of
Method automotive Pretreatment process
body
Zinc phosphate for
steel automotive Steel Zinc phosphate P>
body
IPre_treatmegt f;)r | Aluminum —T1 Cathodic
aluminum and stee o .
hybrid automotive Modified zinc phosphate > E-coat
body (1) Steel —T— N
Surfacer
Pretreatment for Aluminum — Chromate
aluminum and steel - +
hybrid automotive Zinc phosphate i Top coat
body (2) Steel
Pretreatment for
aluminum automotive Aluminum — Chromate >
body

Fig.1 Pretreatment methods for aluminum and steel body
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Fig.2 Paint adhesion on sanded area after water
resistance test
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Fig.3 Effect of anti-corrosion pigment in E-coat
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Fig.4 Phosphating time vs coating weight of
zinc phosphate film
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Fig.5 SEM images of zinc phosphate films
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Fig.6 Change of natural electrode potential during
the etching reaction of Aluminum
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Table 1 Water resistance and F/Zn ratio

Water resistance
(Percentage of F/Zn ratio
remained paint)
Zinc Phosphate for
aluminum and steel 0~50% 5.1
(STD condition)
Developed zinc phosphate o ~
(STD condition) 100% 01-13
Develop.ed'zmc phosphate 100% 0
(Drain time < 5 sec)
Developed zinc phosphate o
(Phosphating 10min) 100% 0

* STD condition : Phosphating time 2min, Drain time 30sec

(1) Drain time after phosphating

\ 4

Al-F on the surface of aluminum will reduce paint adhesion

Zinc Phosphate Al-F

¥

Aluminum surface

(2) Al-F doesn’t appear on the surface of aluminum covered
with fine zinc phosphate film

zmm

Aluminum surface

Fig.7 Mechanism of the decrease in the paint
adhesion
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AIR* 4+ 3H,0 — AI(OH)3 + 3H*

Cathode reaction: H*+e —H
HO +e - OH +H
2Ho0 + O + 4" — 40H°

Fig.8 Mechanism of filiform corrosion
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Fig.9 Evaluation of filiform corrosion on each
treatment
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Table 2 Relationship between concentration of Mn
ion and anti-alkaline property

Concentration of Mn Dissolved weight in alkaline
(ppm) (g/m?)
800 0.2036
1300 0.0643
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Current zinc phosphate system

Degrease Water Conditioner Zinc
rinse phosphate

Water Chromium

O

DI water E-coat
rinse rinse rinse with Cr

Developed zinc phosphate system

by ion
exchange

Remove Cr| |

Degrease Water Conditioner Developed Water DI water E-coat
rinse zinc rinse rinse w/o Cr
phosphate
Fig.10 Developed zinc phosphate Process
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