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P
> 'processing of Cryomilled Al-Mg alloys
and Grain Size

== RS {é{g;h Al powder +
%@ 2"-75‘-3&‘% S cryogenic slurry

Witkin and Lavernia (2006)

* Atomized (d~80 nm)
* Thermally degassed (d~280 nm)
. Cryomilled in LN, (d~30 nm)

« Thermally degassed (d~140 nm)

* Primary consolidation by HIP

< Secondary consolidation by extrusion (d~220 nm) Neora
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Mg Solubility in Al
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~PSignificant Mg Segregation to GB in Al-7Mg

* 11M ion dataset
* Mg segregation at GB
« Large MgO at GB (should pin grains)
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GB segregation of Mg
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Grain Size Stability up to 300 C
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= :" More Mg Leads to Greater Initial
Microhardness: Thermallv Stable at 300 C
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Grain Growth at 500 C
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P
< %g at 500 C decreases Microhardness of
Al-7Mg
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Summary

 UFG Al-Mg exhibits
— Outstanding mechanical strength
— Reasonable thermal stability

« Higher Mg content leads to greater solid
solution strengthening, but to a limit:
— Mg segregation to GB in Al-7.5% Mg

— Grain growth, loss of hardness on 500 C aging,
particularly in high-Mg alloys
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> ) Local-Electrode Atom-Probe (LEAP) Tomography

Compositional and structural /\
analysis at the atomic scale

@ Pulse encodes z

@ Area detector gives (x,y)
@ TOF encodes mass/charge

nstrument capability

@ 10°-10’ nm?® analysis volume
@ 3 x10711-107"% torr UHV
@ 20-100 K specimen temp.
@ 200 kHz electrical pulsing
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A Note on GB Segregation

8 3 "« Complex function
of GB's 5 DOF

G, :

g 1 » Possible to

g o ,‘*R:‘f'“‘ til w‘ perform TEM on
= {' . .
& B ,g::;;:;;:ﬁ ,“5:3 h::;:'i; ;:fr APT tip in CG

2 hu] | "ff I’:‘ '*4‘“;‘ specimens

= o f"’“‘“ .

= ':,1 » Hard in NC

. specimens
: ' " ‘*f:,:,:,?_:_ 1 e
Cos (Zc,n) » :15:"“ . ) Sin(0 4, /2) — MA N Y G B S

Sandia
National

) Laboratori
Krakauer and Seidman (1998) 2011_Febe_|T&r:_t;n:s




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17

