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Plastic deformation and cold welding are present in satellite components made of

austenitic stainless steel (AISI304) in aerospace applications. This has been detected

during the vibration tests of some satellite holding components. These ones are used

in the imaging camera (MUX) of the China-Brazil Earth Resources Satellite (CBERS)

for the anti-vibration stopper of the image focusing system. Plasma immersion ion

implantation (PIII) was employed to change the surface mechanical properties and to

mitigate this effect on such components. The geometry of components after PIII

process has no significant changes. A PIII batch process mode was used to treat

several work pieces at the same time and to qualify successfully the treated parts. A

new facility, that includes a large vacuum chamber, was constructed at INPE. In

addition, a solid-state HV pulser with high average power (10 kW) was employed. The

precursor gas utilized to produce the plasma was nitrogen. The PIII process was

applied by using 10 kV/1 kHz/30 µs pulses during 2 hours of treatment, where the

highest temperature reached approximately 400 °C. For the initial tests, we used

several stainless steel samples with 15 mm of diameter and 2 mm of thickness placed

on three sample holders made of the same material and separated by 30 cm from

each other. As conclusions of this work, we will show what surface properties have

changed by using surface diagnostics such as pin-on-disk and nanoindentation tests

as well as x-ray diffraction (XRD). For instance, the friction coefficient decreased three

times and the cold welding, typical on the friction curve of non-treated samples, was

not detected after PIII treatment. Results of XRD show the presence of expanded

austenite, common after successful PIII process. PIII of nitrogen resulted in an

increase of the surface hardness and a decrease of the cold welding effect. Finally,

the real satellite components treated by PIII were submitted to vibration tests with

success and, probably will fly in the CBERS-4 as part of the imaging camera system,

with launching scheduled for late 2014.
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