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FRETTING CORROSION OF STEELS FOR LEAD ALLOY COOLED ADS
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The development of  structural  mater ia ls able to wi thstand the operat ing condi t ions is one of  the main

issues for the real izat ion of  Accelerator Dr iven Systems (ADSs).  Steels exposed to l iquid lead al loys

(foreseen as coolant and spal lat ion target for  ADSs) are af fected by di f ferent corrosion mechanisms ( i .e.

oxidat ion and dissolut ion) so that corrosion barr iers for  the candidate mater ia ls are required.

One speci f ic  chal lenge for fuel  c laddings and heat exchanger tubes is f ret t ing by f low induced vibrat ions.

This part icular type of  wear can interact  wi th the corrosion mechanisms ( f ret t ing corrosion) and weaken

or damage the corrosion barr iers reducing the components l i fet ime. Thus, invest igat ion,  assessment and

predict ion of  the f ret t ing corrosion damage are relevant for  economics and safety related considerat ions.

A dedicated faci l i ty  named FRETHME (FREtt ing corrosion Test in Heavy l iquid MEtals)  was designed

and real ized to s imulate,  under reactor relevant condi t ions,  the f ret t ing wear/corrosion of  possible

fr ict ion contacts.  For th is purpose, several  f ret t ing test  were performed varying the main af fect ing

parameters in range of  interests.  The mater ia ls invest igated were selected among the main candidates

steels,  namely:  f  /mT9I steel ,  austeni t ic  15-15 Ti  steel  and Al  surface al loyed T91 (GESA-T9L).

The exper imental  outcomes indicate that  f ret t ing damage general ly increases with number of

cycles/ t ime, temperature and sl id ing ampl i tude. Besides, for  reason related to the concept of  f ret t ing

regimes, the f ret t ing damage increases with the appl ied load up to a turning point  and then decreases.

The fret t ing tests highl ighted that the f ret t ing act ion destabi l izes the corrosion barr iers favor ing e.g.

dissolut ion at tacks.  However,  l iquid lead, act ing as a lubr icant,  s lows down the wear process compared

to the case in air .

On the other s ide,  the f ret t ing wear process is enhanced by the corrosion mechanisms ( f ret t ing

corrosion).  Dissolut ion enhanced fret t ing af fects 15-15Ti steel  (due to i ts high Ni content) ;  whi le

oxidat ion enhanced fret t ing character izes T91 steel  at  temperatures higher than 500"C. From this point

of  v iew, the exper imental  resul ts suggested that pre-formed oxide scales and Ni-enr iched l iquid Pb are

possible countermeasures to mit igate f ret t ing enhancement by dissolut ion and oxidat ion.

Due to the favorable wear and corrosion resistance propert ies of  the surface al loyed layer,  GESA-T91

steel  showed the best f ret t ing corrosion behavior among the tested steels.

The resul ts of  the exper imental  campaign were used to create prel iminary f ret t ing maps, which are

useful  tools to predict  f ret t ing corrosion damage and to provide relevant design indicat ions.

Combinat ions of  h igh appl ied loads and short  s l id ing ampl i tude, together wi th appropr iate corrosion

countermeasures,  were ident i f ied in th is work as condi t ions to meet the operat ing requirement in terms

of maximum al lowed fret t ing damage.
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