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ABSTRACT

T4l
066

The crystal structure of a new hexagonal Aljyz(Fe, V)305i; 3 approximant

(2=2.52 nm, ¢=1.26 nm, P8/mmm) in the spray—cast Al-8.5Fe-1.3V-1.75i alloy has been determinted
by selected-area electron diffraction and comvergent beam electron diffraction. The crystallographic
orientation relationship and the potential structural interrelationship between the hexagonal approx-
imant and the bec a-Al{Fe, V)Si phase are investigated through a systematic study of the electron
diffraction behaviour. The similarty between the icosahedral patterns of the hexagonal and bce phases
implies the presence of the double (Fe+V) and (Al+3Si) icosahedral clusters in both phases, but with

different staking arrangements.
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Fig.1 Morphology of hexagonal AH(Fe, V}-5i phase
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Fig.2 SAED slong [0001] {a) and CBED patterns alopg [0001] (b), [1120] (c) and [1010] {d) zone axes of the hexagonal phase
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Table 1 Possible point groups corresponding to diffraction groups of the hexagonal phase
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Fig.3 Adjacent hexagonal Al~(Fe, V)-8i and cubic a-Al(Fe,
V)8i phases
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Fig.4 Composite SAED patterns of adjacent hexagonal and bce phases (s, b) and their indexing patterns {c, d)

(a}a ((‘} [Dnollhex i f001]hr.c

(b}! {dj [1155]]“1 ” [glﬂbcc


http://www.cqvip.com

11 3

&LBS . NW Aha2(Fe, V)zo8ivz HREMREHOETFHFIT 1131

H 6 AFAFILAHEG N 5 W ITMERE R

Fig.6 Comparison between psudo—5—fold symmetry difirac-
tion patterns of bce and hexagonal phases
{8} [230] zone axis of bee phase  {b) [1210] of hexag-

onal phase  (c) [1123] of hexagonal phase
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Fig.8 Comparison of 3—fold symmetry difitaction patterns
between bec and hexagonsl phoses
{a) [111] zone axis of bee phase
{b) [11215) zome axis of hexagonal phase
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Fig.7 Comparison of 2-fold symmetry diffraction patterns between hoc and hexagonal phases

(a) [001] zone axis of hee phase
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Fig.8 Stereographic projection of the hexagonal phase (po-
sitions of the pseudo-5-fold axes are shown and poles
A—D) were observed experimentally)
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(b} {1100) zone axis of hexagonal phase
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O The postiions of 5-fold axes after
8/minm point group operation

Ee —mWEkER 2 NGSEE (EF) LaRNREREE

Fig.8 Stercographic projection of the icosahedren along its
2-fold axis

B 10 35N7% Al-(Fe, V)-Si iETiH A TE
(0001) B EMHER. &038 (Fe+V) —+EHEPEE
—APAHE (Al+S) —EE, BRIt
FEZABE= HMH SR, HURZMERZH 2 K¥
4 BIFAT F A AL AR (0001] J7R). AXFFHEATE (0001)
EHYEEE (c #) FEIALMZAEAK (o #) EET
%, IR HEEME Ps/mmm HERMNASTARR
& AR T+ TR a=3, TE5%E
BUZRIN SR DRMTHREFS ETHENETZE
VLT B, T EBONTIE SRR R SR


http://www.cqvip.com

11 ¥4 &L FE. XK Alz(Fe, V}aoSing BRI MSEHEME TR 1133

.
4
J’ ‘\

.l" ‘l
/ ™

3
: ;
3 ;
‘l r
@‘ )
‘\
o/
.
N r
¥
y

B 10 AFIELH (0001) BESHECHN

Fig.10 Schematic representation of icosahedra clusters on the
(0001) plane of the hexagonal approximant
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