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ABSTRACT

An experiment was conducted to evaluate paint application to a metal
surface coated with bacteria. Automobile frames are exposed to a series
of rinses prior to electrodeposition of undercoat. Bacteria isolated from
pretreatment rinses were inoculated onto steel panels which, as in
pretreatment, had been coated with zinc phosphate.

Inoculated and control panels were painted and assessed for
adherence by a water soak and a corrosion cycling test. Scanning
electron micrographs (SEM) were made on unpainted, inoculated
panels to view the effects of bacteria on the zinc phosphate coating and
to verify that they adhered to the metal. Results show that the bacteria
did not interfere with paint adhesion. The SEM showed no adverse
effects on the zinc phosphate.

INTRODUCTION

Electrodeposition of automobile undercoat is almost universally used in
assembly plants. Prior to the application of paint, the car frame is carried
through a series of pretreatment rinses (Table 1). These prepare the metal
for the electrocoat process, both by cleaning and chemical treatment,
that imparts corrosion protection and greater paint adherence.

There are nine pretreatment stages (Table 1). Many of the stages
contain bacterial populations, the levels of which vary from around
10¥ml to as high as 107/ml (Table 2). Thus, when a frame reaches the
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electrodeposition bath it may be coated with bacteria. This study
assumed a worse case scenario in which the auto body would reach the
paint bath with a significant bacterial coating. The effects of such a
coating on paint adherence were examined.

METHODS

Samples were taken from each rinse system at two automobile assembly
plants in the Detroit, Michigan area and serially diluted onto Standard
Methods Agar (GIBCO Laboratories) for enumeration (Table 2). Once
enumerated, subcultures were made of predominant colonial morpho-

TABLE 1
Typical Electrocoat Pretreatment
Rinse stage Process pH Time (s}  Temperature(°C)
1 Spray clean 9:0-9-5 30 49-52
2 Dip clean 9-0-95 120 49-52
3 Spray rinse 8:0- 85 30 43-46
4 Dip rinse 85-95 30 43 maximum
5 Dip phosphate 3-0-35 120 43-46
6 Dip rinse 8-0- 85 30 ambient
7 Spray chrome, dip chrome 38-50 30 ambient
8 Spray recirc. DI, dip recirc. DI 6-0-7-0 30 ambient
9 Spray virgin DI 60-70 10 ambient
TABLE 2
Bacterial Counts of Pretreatment Systems from Two
Assembly Plants
Bacteria/ml
Rinse stage Plant A Plant B

1 <100 <100

2 <100 <100

3 <100 13 x 107

4 <100 21 % 10°

5 <100 100

6 1-2 x 107 1-3 x 10*

7 12 x 10° 45x 107

8 3x 10 3 x 108

9 5 X 10? <100







