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A combined benefit of plasma surface cleaning and drying is
realized when working with Kevlar™. Kevlar is a high modu-
lus, high strength aromatic polyimide fiber manufactured by
DuPont & Co. Figure 3 shows the observed increase in com-
posite properties after plasma cleaning’. Kevlar is also a very
hydroscopic material. Moisture present in the fiber matrix
decreases cross-link density of the epoxy prepreg, adversely
effecting physical properties of the composite at the fiber/
epoxy interface. Plasma drying eliminates moisture and the
associated bonding problems.

Figure 3 - Keviar/Epoxy Unidirectional Composites T-Peel Strengths (PIW)
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CONCLUSION:

As the industrial community seeks more environmentally
friendly and safer cleaning methods, the use of plasma treat-
ment for cleaning of material surfaces is gaining greater ac-
ceptance. As described, plasma processes are effective at
cleaning metals which are not susceptible to oxidation
(electropolished stainless steel) as well as those which may
experience tarnishing (brass), albeit utilizing different gas
chemistries. An important advantage of plasma is the ability
to dean assemblies containing dissimilar materials which con-
tain both metal and plastic components.

No cleaning method can provide a "0%" carbon metallic
surface if that metal is removed from a high vacuum. Thus,
the question of how clean is clean or how clean is neces-
sary. Plasma cleaning is currently used to clean a variety of
metals, ceramics and plastics for subsequent adhesive bond-
ing or metal brazing. Plasma cleaning facilitates performance
bonding with high reliability and reproducibility. Further-
more, the possibility of contamination introduced via a com-
promised solvent degreasing or cleaning bath is eliminated
when using plasma cleaning.

Plasma drying is an excellent complement to aqueous based
cleaning systems. It removes surface moisture faster and
more thoroughly than conventional vacuum systems. Plasma
drying technology is especially suited to treat temperature
sensitive materials that are damaged when subjected to el-
evated drying temperatures. For some materials such as
Kevlar plasma treatment provides both surface cleaning and
activation as well essential material drying before further
processing.

Cold gas plasma has been shown to effectively remove hy-
drocarbon contamination from the surface of 316 EP stain-
less steel and C3600 free cutting brass, and gold and tin
plated plastic header pins. Plasma cleaning produces vola-
tile compounds which are removed during processing, there-
fore, no residuals remain which may complicate further pro-
cessing such as bonding or painting. Plasma cleaning of metal
and plastic surfaces poses no environmental, health, or safety
risks, as web as provides a reduction in costs normally asso-
ciated with chemical cleaning processes (disposal costs, safety
equipment and training, etc.). Plasma cleaning is an effec-
tive, reproducible, alternative to chemical cleaning processes,
removing organic surface contamination from metal sub-
strates while producing no undesirable environmental or
safety problems.

REFERENCES

. M. A Hozbor, W. Hansen, M. McPheison, “Plasma
Cleaning of Metal Surfaces; An Alternative to CFCs",
Precision Cleaning Magazine.

2. M.D. Smith, “Practical Applications of Plasma Surface
Modification”, International Symposium on Polymer
Surface Modification: Relevance to Adhesion,
November 3-5, 1993.

3. M.D. Smith, Letter communication

BIOGRAPHY

Maria A. Hozbor is currently a senior Failure Analysis Engi-
neer at Akashic Momories Corp., San Jose, CA. This work
was performed during her tenure as Applications Manager
at Plasma Science.

Andrea C. Green, phD, is a surface scientist at Surface Sci-
ence Laboratories in Mountain View, CA. where she per-
forms analytical investigations and provides problem solv-
ing services.





