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Elaktrom 21 (ASTM Designation EVE1a) is & Mg-RE-Zn-Zr sand casting alloy targetad to fulfil the needs of applicationz where a good package of
castability, mechanical propearties and corresion perfarmance are requined, Designad for Asrospace and Speciality Applications, the alloy 1= capakle
of aperaling up 1o approdimately 200°0 [(400°F), Elekiron 21 can compela succasstully with much heaviar alummnium:-based alloys

Corrosion pafarmance can be varable in bigh purly magnesium alloys untl fzctors influencing this bebaviour are fully undersioed . Investaations
o undarstand the corosion behavicur of Elekiron 21 inchsded analy=is of the effects of composition, heat freaiment and surace preparation, By

controlling the chemistry of the slloy and eliminating sand cast aurface affacts, Elektron 21 achieves comosion rates within the rangs 10-30mpy

(00.1-0. devied]).
Composition

4 the major alleying elements, Zn and 1o & tar
legsar  axtent Gd inlluence  corraskon
perormance.
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Zn was found io be deldmenial al bath high
and |ow leveals within the rangs 0-0.75%,
When no Zn was pressent, “exfoliaton”
cormson was absarved, of the typa thal has
bean raported for unalloyad Mg,

Az In ocontent incressed. corosion wWas
asscciated  with  microscopically  coarse
preécipitates within imdividual graims. This type
of precipitale increasas with Zn contan
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Gad bad a less significant aflact on comasion
than Zn
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Contralling Sn within the range 0.2-0,55% and
Gd up to 1.76% oave good comosion
peformance, comparable wih olher comesion
ragistant alloys e.g. Elekiren WE4S and High
Purity AZ91E

Heat Treatment

Heal reaimand condibion can fluence the
carpasion of Mg alloys, This can ba dependan
upan whether micrescopic segragalicn of
cathodic phases can be dissolved and
dispersad during tha haal treal process,

Heal braaimant variations evalualed includad:

Sohsdion Treal” — Hol Walsr Gusrch — fige™
Eohrion Treal® - Cool in Sl Ar = Age™
Balution Tress" — Fan &r Sodl - Age™

“Hhys ¥ ST [AEEF)
“riGhrs af 2007 (352 °F)

Overall & slow cool (<2°C)after solution
freatment  generaled poorer  Cormosion
resistance, whilst the faster water guench

gawe good restilts.

Examination of the microstructure showed that
caring within the grains of slow cooled materisl
was less evident tham in quenched materisl
and precipitation wss coarser. This coarser
pracipitate was attacked preferentially lesding
ta some reducticn in comosion pedormanse.
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Cluanch ratas have been optimised fo schiave
corroeion perfomanse combined with good
machanical propenias,

Surface Praparation

Im common with cther high purity alloys, s
surface condition of Elsktron 21 can greatly
affect cormosion parformance,

Sand cast Elekiron 21 surface preparation
treatments avelustad includad:
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Removal of $.05 — 0.20mm of metal from e
surface  during  acid pickling  improves
caresion pefarmance of Eleklron 21, This |s
thceghl 10 b due o eiminaton of sand cast
suriacs affacts.
Carreslon  performance  cam  be  furthear
anhanced by use of HFE reatmant alter acid
claaning.

Mechanical abrasion alas rameves sand casi
sudace affects. Abrasion using a line grads
metallurgical grinding papsr, can offsr a
smoather surface finish than ecid pickling, thus
further improsing the ComoSon penormancs



