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Light weight (1.2-2.1 g/cc)

» High strength (~100 GPa)

* High Young's modulus (~1 TPa)
» Large aspect ratio (100-1000)

\_mp Light & strong CNT/AI&

Light & strong
Al,C,/Al

Preparation process of in-situ A,C,/Al composﬂes J N

/—{ Scheme of preparation process h

T e
& ;B“" I .- Nano-rod
2. Spark plasma sintering (SPS) Gifa  CNTfragment/ ' ' 7

T

Al flake Al grain /

Sty

3. Hot extrusion (HE)

........ »

SPS sample

o

Microstructures and mechanical properties of A,C,/Al J

71 —— Raman and XRD profiles —

'2 23 um Milled Al
! | SPs630-300

CNT
Aljc’ G CNT  G-band
3 [ancsaM Dband >
;. - = i | b ——
- Z eNTIAl A \v
. o ;
T, z ww—‘v«-’/\“’ 500
nAI:H'H £ W WW \vw
. © 5x10%s"
] . o) RawCNT M'/\J N - Al,C4/Al (SPS630-300)
Extrusion 2 LAY Extruded Al ; =
| » - L s L i PRV =~
digction ' 200 400 600 BOO 1000 1200 1400 1600 1800 “m) --==- CNT/Al (SPS600-30)
ey T~ s Raman shift /cm™ [
¢ - 3004/,
@ ALC, & 4 ; Al (SPS600-30)
AA 3 { X Al (SPS630-300)
, * 8 200 ™
3 |ancyal Py = i/ |
£ g S T o g 4 ':
. = ‘= : ) Tl Raw Al (SPS600-30
‘ é CNTIAI g 100 = - : ( )
3 = Al poy z ",
: ey o
% xtrude — T T T T T T T
; i W - : X 005 010 015 020 025 030 035
L Nominal tensile strain
Conclusions | .
[ Strengthening by CNT or ALC,

Strengthening by alumina
3004 Grain refinement

O Novel in-situ reinforcement of Al,C; nano- § et
rod was synthesized in Al matrix composites &= o
using a powder metallurgy route. “ % %

O Shortened CNTs were completely transformed ’
to Al,C, nano-rods by template reaction of ——
CNT with Al matrix via an in-situ PM. 5 s e

O In-situ Al,C,/Al showed greatly enhanced *° ::;m:j:,stamnw i l
mechanical properties, such as 90% increased %« * e
yield strength (307 MPa) and 78% increased = ’ ‘
tensile strength (403 MPa), compared with the = -|g..o® el

Qall milled Al material. e RS ” ™ Tl




