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Abstract

The influences of Fe, trace Be and solution heat treatment temperature on the corrosion
characteristics of the A319.0 aluminum casting alloys are investigated. The experimental
results of microstructure observations, corrosion current and Tafel tests, and CV tests
indicate that the corrosion current of the A319.0 aluminum casting alloy increases with the
Fe content. The anti-corrosion potential of the A319.0 aluminum casting alloy is decreased
with higher amount of iron-bearing phases. The corrosion currents of the A319.0 aluminum
casting alloys decrease with the increasing solution treatment temperatures. However,
raising the solution temperature to 530°C will induce the melting phenomena on the
dendrite and grain boundary, consequently resulting with non-structural microstructures on
quenching which increases the corrosion currents. The optimizing solution treatment
temperatures for anti-corrosion and mechanical properties of the A319.0 aluminum alloys
are 510°C and 520°C for the Be-free alloy with low iron content (0.17 wt%) and for the

Be-free and Be-containing alloys with high iron content (1.0 wt%), respectively.

Keywords: A319.0 Aluminum alloy, solution heat treatment, corrosion current, Tafel
test.
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211 ¥rebdms b2 24 (wt%)!

AA No. |Pro-duc Chemical Composition

ts® Si Fe Cu Mg zZn Other
201.0 S <0.10 | <0.15 4.6 0.35 - 0.7Ag, 0.35Mn
A206.0| S,P <0.05 | <0.10 4.6 0.25 - 0.35Mn

319.0 S,P |55~65| <1.0 |3.0~4.0| <0.10 | <1.0 -

356.0 S, P 7.0 <0.6 | <0.25 0.35 | <0.35 -

A356.0| S,P 7.0 <0.2 <0.2 0.35 | <0.10 -

357.0 S, P 7.0 <0.15 | <0.05 0.55 | <0.05 -

A3570| S,P 7.0 <0.2 <0.2 0.55 | <0.10 0.05Be

380.0 D 8.5 <2.0 3.5 <0.10 | <3.0 -

390.0 D 17.0 <1.3 4.5 0.55 | <0.10 <0.1Mn

413.0 D 12.0 <2.0 <1.0 <0.1 - -

(a) S: Sand casting; P: Permanent mold casting; D: Die-casting.
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%31 Bty 319.04548 8 & 2 A & (Wt%).

Alloy Be Fe Si Mg Cu Ti Sr Al

A N.D. 017 6.12 030 3.62 0.10 0.020 Bal.
B N.D. 1.02 624 030 3.60 0.11 0.021 Bal
C 0.10 1.02  6.19 030 3.64 0.10 0.022 Bal

N.D.: Not Detectable.
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