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ABSTRACT:

Usually the only prerequisite for good paint adhesion to metals is a clean
surface. A metallic surface is generally inert to the paint and its solvent system,
thus the paint may be formulated almost exclusively to achieve the desired
performance of the cured paint film. Painting of plastics, unlike the metal, are
found to be far more complicated.

For the painting of plastics surface cleanliness is not necessarily sufficient to
assure enduring paint adhesion. Also it is possible for the plastic substrate to
interact with the paint formulation, thus introducing more variables to the
equation. Polymers, such as polyolefins and polyolefin alloys, e.g. TPO, are
more difficult to paint due to their "waxy" surface and require a paint
pretreatment to provide paint film adhesion. Despite these obstacles painting
systems have been developed over the past decade that permit finishing of
TPOs to the same stringent performance requirements as painted steel. These
painted surfaces are indistinguishable from that of adjacent painted steel
components.

More recently plasma treatment has emerged as a commercial replacement for
the “adhesion promotor” coating currently applied to TPO prior to painting.
Plasma treatment is shown not only to be effective, but compatible with current
manufacturing processes such as power wash to prevent particulate
contamination. Plasma is shown to be a preferred method of pretreatment for
TPO painting when employed with the appropriate power wash methods.

INTRODUCTION:

In recent years the automotive industry has increasingly replaced plastics, such
as polyurethane and ABS, with Thermo Plastic Olefins (TPQ). TPOs provide
many advantages over the traditionally employed plastics being less expensive,
recyclable (environmentally more desirable), and in many cases, exhibiting
superior performance characteristics. A major disadvantage of TPOs, however,



is poor paint/substrate adhesion. In the United States the use of volatile organic
compound (VOC) containing adhesion promoters (AP) has been the most
common method by which TPOs are rendered paintable. However, adhesion
promoters have not been effective on all TPO substrates. Additionally,
environmental pollution and worker safety as well as abatement/disposal costs
make AP a less than desirable choice. As is demonstrated by the following
study, the use of cold gas plasma surface modification provides excellent paint
adhesion to TPO without the disadvantages associated with chemical APs.

EXPERIMENTAL.:
A matrix was designed to examine the following variables:

Paint type (PPG one component and Red Spot two component paints)

Paint color (1K blue, 2K red and white)

Power wash chemistry (ISW 29 - basic, ISW 32 - acidic, PR200 - post

wash rinse)
Plasma process pressures (low and high at a constant process time and
power)

Power wash sequence
A reactor modified polypropylene as opposed to a mf-.lt compounded matenal
was used exclusively for this evaluation. Prior studies have used conventional
(melt compounded) TPO to demonstrate the efficiency of the plasma process.
This material was chosen as the substrate because manufacturers of reactor
grade TPO claim it to possess a better balance of cost and properties than
conventional melt compounded TPOs, albeit somewhat different surface

properties.

All plasma treatment was conducted in a Plasma Science PS0500 plasma
system. Controls of power washed adhesion promoted (Red Spot LE16 610X)
samples were prepared for each of the paint types and colors and tested.

All painted plaques were tested in accordance to GM specification 4350 AQ and
Ford specification ESB-M2P105-D5. The tests included initial adhesion,
thermoshock, water immersion, moisture and cold crack, gasoline drip, mandrel
bend, and chip resistance.

DISCUSSION:

Of the 320 plaques which were plasma treated in this matrix, 6 failures were
observed, a 1.9 percent failure rate. Analyses of these 6 failures, however,
indicate substrate failure, i.e. failure within the TPO substrate bulk, not at the
plaque/paint interface, was the most likely cause of failure. Thus, none of the
observed failures were directly related to the plasma treatment process. Of the
56 plaques that were treated using Adhesion Promoter (AP), 2 plaques failed
yielding a 3.6 percent failure rate. The failure observed for the AP plaques was
adhesive failure at the TPO/paint interface after exposure to gasoline drip.






