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A novel Fe containing phase has been investi-Abstract: 
gated by Transmission Electron Microscopy (TEM) and des-
ignated as F1 (FCC, a = 1.60 nm) in a series of high purity Al-
5Si alloys (wt %) with a 200 ppm Fe addition after rapid 
quenching. During heating up to 600 °C in DSC, more Fe 
containing phases precipitate and have been designated as 
F2 for comparison. The size of the plate-shaped F2 phase is 
more than 500 nm in length and about 5 nm in width, with 
a ratio of about 100:1. It is much larger than that of the F1 
phase, suggesting the F1 phase grows and coarsens during 
heating, while the crystal structure of F2 phase remains un-
changed, indicating the F1 phase has a high thermal stabil-
ity and no phase transformation occurs up to 600 °C. The 
addition of Sr and/or P decreases the solubility of Fe in α-Al 
matrix, which leads to more Fe containing phase precipi-
tate after rapid quenching. The effect of impurity on the 
phase selection in Al-5Si alloys is also discussed. 

TEM-Untersuchung der neuen Fe-haltigen Phase in 
hochreinen Al-Si-Fe-Legierungen 

Eine neue ausgeschiedene Fe-haltige Zusammenfassung: 
Phase in hochreinen Al-5Si- Legierungen (mit 200 ppm Fe) 
wurde nach schneller Abkühlung mittels TEM untersucht 
und als F1 (FCC, a = 1,60 nm) bezeichnet. Es wurde festge-
stellt, dass während des Aufheizens im DSC-Tiegel bis 
600 °C mehrere Fe-haltige Phasen als F2 im Vergleich mit 
anderen ausgeschieden werden können. Die blechgeformte 
F2 weist Längen größer als 500 nm und Breiten von ca. 
5 nm im Verhältnis 100:1 auf. Die F2 ist größer als die F1, wo-
bei die F1 während des Aufheizens gewachsen ist bzw. ver-
gröbert wurde, die Kristallographiestruktur der F2-Phase je-
doch konstant blieb. Weiters wurde festgestellt, dass die F1-
Phase hoch temperaturbeständig ist und keine neue Phase 

bzw. Phasenumwandlung bei 600 °C auftreten kann. Mit 
Zugaben von Sr und/oder P wird die Löslichkeit des Fe in 
der Al-5Si-Legierung bzw. Matrix vermindert, was zu meh-
reren Ausscheidungen der Fe-haltigen Phase nach schnel-
ler Abkühlung oder Abschreckung führt. In weiterer Folge 
wurde der Einfluss der Spurenelemente auf die Phasenum-
wandlung in der Al-5Si-Legierung diskutiert.

1. Introduction

Iron is a natural impurity in aluminium and aluminium al-
loys arising during the production of primary aluminium 
via the Bayer process that converts bauxite (the ore) into 
alumina (the feedstock) and the Hall-Héroult electrolytic re-
duction process converting alumina into molten alumin-
ium (900 ºC) with the consumption of both electricity and 
carbon. The further melting and casting activities can also 
increase the iron level via the reaction with unprotected 
steel tools and the addition of low-purity alloying materi-
als, e. g. Si1. It is usually considered that iron has detrimen-
tal effects on the ductility and castability in casting/foundry 
alloys, particularly for Al-Si based alloys, although iron can 
also be a deliberate alloying addition to improve the 
processing capabilities of the alloy and/or the strength of fi-
nal products in certain wrought aluminium alloys2. These 
detrimental effects can be attributed to the formation of a 
variety of stable and metastable intermetallic phases, de-
pending upon alloy composition and solidification rate3–5.

The Fe containing intermetallic phases in 1XXX Al al-
loys6, 3XXX Al alloys7, 8, 6082 Al alloys9–11, have been 
widely investigated after conventional casting, i.e. direct 
chill casting, gravity casting, etc. It is generally accepted 
that the  Al8Fe2Si (known as alpha- or α-phase) and Al5FeSi 
(known as beta- or β-phase) are the dominant phases in 
Al-Si-Fe alloys. Some other Fe containing phases, i.e. Al8 

FeMg3Si6 (known as π-phase) and Al15(Fe,Mn)3Si2 (known 
as α-phase), can also form when Si is added with Mg, Mn 
etc. However, the Fe containing intermetallic phases after 
conventional casting often consist of large plates of inter-
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metallics along the grain boundary that give rise to infe-
rior mechanical properties. For example, the morphology 
of the β-phase is plate-like with a thickness of a few tenths 
of a micrometre and other dimensions of the order of 10 
μm, although α-phase is a less Si-rich and more sphe-
roidised phase than β-phase. Very little success has been 
achieved either by heat treatment or by the addition of 
modifiers and refiners during the conventional casting 
process. The benefit of rapid solidification techniques like 
melt spinning and spray casting etc. has been well under-
stood in synthesising aluminium alloys for high-tempera-
ture application5, 6. 

Indeed, the Fe containing intermetallic phases in Al-Si-
Fe alloys after rapid solidification, i.e. gas atomisation12, 13, 
melt spinning14–20, spray casting21–23, etc. have also been 
investigated. It has been reported that the formation of 
β-phase can be suppressed and refined by increasing the 
cooling rates to those typical for rapid solidification proc-
esses (106 K/s), and a wider variety of Fe containing phases 
can form after rapid solidification23. A δ-Al4Si2Fe phase 
(tetragonal structure, with lattice parameters a = 1.26–
1.3 nm; c = 0.37 nm) was reported to form in atomised 
powder particles in an Al-18Si-5Fe-1.5Cu (wt. %) alloy22, 23. 
During a slow cooling of the spray deposit, the δ-Al4Si2Fe 
phase was transformed to a cellular and plate-like mor-
phology of β-Al5FeSi phase. More interestingly, some 
novel Fe containing phases, i.e. q1-AlFeSi, precipitated un-
der conditions of fairly fast solidification (10 K/s) in a di-
lute Al-0.25Fe-0.13Si (wt %) alloy, and this phase trans-
formed to another novel phase denoted as q2-AlFeSi upon 
heat treatment for 14 h at 873 K24, 25. The crystal symmetry 
of q1-AlFeSi (Cmmm, C-centred orthorhombic structure, 
with lattice parameters a = 1.27, b = 3.62, c = 1.27 nm), q2-
AlFeSi (Pm, monoclinic structure with lattice parameters 
a = 1.25, b = 1.23, c = 1.93 nm, β = 109º), and the crystallo-
graphic orientation relationships between these two Al-
Fe-Si phases and α-Al has been also determined by elec-
tron diffraction and convergent beam electron diffrac-
tion24–26. However, the morphologies of q1-AlFeSi and q2-
AlFeSi phases are still similar to that after conventional 
casting owing to the relatively slow cooling rates, al-
though the sizes are refined to about 1–3 μm. No previous 
research reports are devoted to the nanoscale Fe contain-
ing phase in Al-Si-Fe alloy produced by a higher cooling 
rate. More importantly, the alloys mentioned above are al-
most prepared by using commercial purity aluminium. 
Apart from Fe and Si, it is unavoidable to contain some 
small quantities of impurities, i.e. Ti, Ni, Cr, Sr, P etc. These 
impurities are believed to play an important role in heter-
ogeneous nucleation during solidification and control the 
formation and microstructure of equilibrium and metast-
able phases, especially for Sr and P in Al-Si alloys27. The 
research on a high purity Al-Si-Fe alloy is of great interest 
to elucidate the impurity effect on the formation of Fe con-
taining phase. 

Here, we report some preliminary TEM investigations on 
a novel nanoscale Fe containing phase in a series of high 
purity Al-5Si-Fe (only 200 ppm) alloys with trace elements 
of Sr and P addition produced by melt spinning. The pri-
mary aim of this paper is not only to characterise the novel 
Fe containing phase, but also to reveal the effects of trace 
Sr, P impurities on nucleation and phase selection in Al-Si-

Fe alloys. The microstructure evolution depending on the 
thermal history of the melt-spinning Al-5Si-Fe alloys is also 
highlighted in this paper. 

2. Experiments

A series of high purity Al-5Si-Fe alloys (wt %) with a trace 
addition of Sr and P elements were prepared by using arc 
melting and melt spinning. It should be noted that an Al-
19Cu-1.4P (wt %) rod, manufactured by Technologica 
GmbH, was used for the addition of P in the Al-Si-Sr-P al-
loy. This Al-Cu-P rod is not based on a high purity Al ma-
terial. Thus, some impurities, such as Fe, Cu, were also 
added into the Al-Si-Sr-P alloy. All the other elements (Al, 
Si and Sr) were added from high purities materials. Al was 
added with a 4N super purity electrolytically refined Al 
produced by Hydro Aluminium High Purity GmbH. Si was 
added with a 5N and 4N purity Si produced by Siltronic 
AG and SAG GmbH. Sr was added with a Al-3.59 wt % Sr 
master alloy manufactured by a 4N Al and 99 wt % Sr 
(Johnson Matthey PLC). The composition was analysed by 
OES spark analysis and the result is given in Table 1. For 
simplicity, the alloys are short for Alloy A, Alloy B and Al-
loy C, respectively. 

TABLE 1:  

Chemical composition of the Al-Si-Fe alloys with a 
trace addition of Sr and P obtained from OES spark 
analysis (wt. %)

Alloy 
No. Al Si Fe Sr P

Alloy A Balance 5.00 0.02 – –

Alloy B Balance 5.00 0.005 0.01 –

Alloy C Balance 5.00 <0.005 0.02 0.003

The ingots were arc melted at least three times on a wa-
ter cooled Cu hearth in a 200 mbar Ar atmosphere. The in-
gots were sectioned to about 2–3 g portions, remelted in a 
quartz crucible by close-loop controlled radio frequency 
heating with a two colour pyrometer, and then melt-spun 
on a Cu wheel with a rotating speed of 15 ms-1 under a re-
duced (200 mbar) He (99.998 %) atmosphere with a super 
heat (ΔT) about 125 ºC, a pressure difference (ΔP) about 100 
mbar. Typical ribbons were about 2–3 mm in width and 70–
80 μm in thickness. 

The as-quenched ribbons of about 5 mg weight were 
heated and then cooled in the range from 600 ºC to 400 ºC 
with a rate of 10 ºC/min in a power compensated DSC (Per-
kin-Elmer Diamond), with an aim to investigate the micro-
structure evolution depending on the thermal history. The 
ribbons before (as-quenched) and after heating in DSC 
were mechanically ground, polished and dimpled to about 
30 μm, and then ion-beam milled with a low angle of 4º and 
a low voltage of 4 kV using a Gatan Precision Ion Polishing 
System (PIPS, Gatan model 691). Transmission electron mi-
croscopy (TEM) was performed using a Philips CM12 mi-
croscopy operated at 120 kV and a JEOL-2100F with a Cs-
corrected microscopy operated at 200 kV. The EDX analysis 
was performed in CM12. 
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3. Results and Discussion

3.1  Fe Containing Phases in Al-5Si-Fe Alloy after 
Rapid Quenching 

Figure 1 shows the TEM bright field micrographs (a), (c) and 
corresponding selected area diffraction pattern (SADP) (b), 
(d), taken from Al-5Si-200 ppm Fe (wt. %) alloys after rapid 
quenching. No clear Fe containing phases are present in 
the microstructure, as shown in Fig. 1a, and no clear dif-
fraction streaks from Fe containing phases are evident in 
the [011] α-Al SADP, as shown in Fig. 1b, suggesting that Si 
and Fe are mainly dissolved into α-Al matrix owing to the 
higher cooling rate during melt spinning. This is consistent 
with the report in an as-quenched Al-7.6Si-3.3Fe alloy20, 
where only the α-Al solid solution peaks and a small Si 
peak are present in XRD patterns. It should be noted that 
the Fe content in this study is much lower than that in Al-
7.6Si-3.3Fe alloy. Thus, it seems to make sense that there is 
no Fe containing phase formed during melt spinning. How-
ever, more careful observation reveals that some needles 
are present in the microstructure, as marked with white 
box in Fig. 1a. These needles are about 100 nm in length 
and about 1 nm in width, as shown in Fig. 2a. Some Si par-
ticles spherical in shape ranging from 5 to 50 nm in size are 
also present in the microstructure, as marked with white 
box in Fig. 1c and shown in Fig. 2b. The Si particle in Fig. 1c 
seems to be connected with some Fe containing phase (at 
the edge of the Si particle) and a random dislocation. Thus, 
we suppose that the Si particle and Fe containing phase 
come from the impurities during the alloy preparation and/
or the uncompleted melting activities. During melt spin-
ning, these impurities survive in the ribbons, and nucleate 
the α-Al phase. The corresponding SADP, as shown in Fig. 
1d, indicates that these Fe containing phases possess a 

face-centred cubic unit cell with a = 1.60 nm. The crystallo-
graphic orientation relationships between these Al-Fe-Si 
phases and α-Al matrix keep a perfect cubic to cubic rela-
tionship, i.e. (200)AlSiFe<011>AlSiFe//(200) α-Al <011> α-Al. 
It should be noted that these Fe containing phases are dif-
ferent from the previous reports, although some Fe con-
taining phase with a face-centred cubic unit cell with a = 
1.23 nm has also been reported6. Given the unique solidifi-
cation condition, and the addition high purity Al, Si and 
only a 200 ppm Fe, it is reasonable to expect some novel Fe 
containing phases may occur. For compassion and simpli-
fication, these novel Fe containing phases are designated 
as F1 (FCC, a = 1.60 nm) here. 

Figure 3 shows other TEM bright field micrographs (a) 
and corresponding SADP (b) taken from the same sample. 
As marked with white box in Fig. 3a, some Si particles are 
also connected with some Fe containing phase. The corre-
sponding SADP (Fig.3b) indicates that these Si particles 
and α-Al matrix also keep a perfect cubic to cubic relation-
ship, although the Fe containing phase can not be indexed 
correctly owing to unclear diffraction streaks. This orienta-
tion relationship can also be confirmed by the fast Fourier 
transform (FFT) image as inserted in Fig. 2b. The left FFT is 
from α-Al matrix (Area 1), and the right FFT is from small Si 
particle (Area 2). They keep a perfect cubic to cubic relation-
ship. 

Apart from the small Si particles in the α-Al matrix, some 
large Si crystals are also present along the grain boundary. 
As shown in Fig. 4a, the Si crystal is about 200 nm in size. 
Some unclear twins appear on the Si crystal, suggesting 
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Fig. 1: TEM bright field micrographs (a), (c) and selected area 
diffraction pattern (b), (d) taken from Al-5Si-200 ppm Fe (wt. %) alloys 
after rapid quenching. Incident electron beam direction is parallel to 
[011] α-Al. Diffraction spots are indexed by a cubic Al-crystal

Fig. 2: High-resolution TEM image of the needle Fe containing phase 
(a), the small Si crystal precipitated from α-Al matrix (b), taken from 
Al-5Si-200 ppm Fe (wt %) alloy after rapid quenching. Incident electron 
beam direction is parallel to [011] α-Al. The FFT was inserted in the 
figures

Fig. 3: TEM bright field micrographs (a) and selected area diffraction 
pattern (b) of Fe containing phase and the connected Si crystals taken 
from Al-5Si-200 ppm Fe (wt. %) alloys after rapid quenching. Incident 
electron beam direction is parallel to [011] α-Al. Diffraction spots are 
indexed by a cubic Al-crystal
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the mechanism of impurity-induced-twin Si crystal may be 
applicable. Similar to Fig. 1c, some dislocations are also 
present in the microstructure. These dislocations may be 
attributed to the residual strain induced during the rapid 
quenching or the TEM sample preparation. However, no 
clear diffraction streaks from Fe containing phases are evi-
dent in the corresponding [011] α-Al SADP, as shown in Fig. 
4b, suggesting that these Si crystals are not nucleated at 
the edge of the Fe containing phase. 

Figure 5 shows TEM bright field micrographs (a) and se-
lected area diffraction pattern (b) of some impurity particles 
taken from the same sample. As described in part 2, the al-
loys studied here are prepared with a high purity Al and Si 
addition. However, some impurity particles are still present 
in the microstructure. After some tilting experiment, these 
impurity particles are found to be round with a diameter of 
about 200 nm. EDX results (not shown here) confirmed 
that theses impurity particles are rich in Ti, Cu, Cr etc. How-
ever, the crystallographic orientation relationships be-
tween these impurity particles and α-Al matrix fail to obtain 
from the corresponding SADP, as shown in Fig. 5b, because 
these particles are too thick to obtain a clear diffraction 
streak. As shown Fig. 5a, these impurity particles are only 
connected with some dislocation. Thus, it can be expected 
that these impurity particles are not involved into the nucle-
ation and phase selection during melt spinning. However, 
as described in the next part, the impurity particles indeed 
nucleated the Fe containing phase during heating up to 
600 °C.

3.2  Fe Containing Phase in Al-5Si-Fe Alloy after 
Heating up to 600 ºC

Figure 6 shows the TEM bright field micrographs (a), (b), se-
lected area diffraction pattern (c) of the Fe containing phase, 
taken from Al-5Si-200ppm Fe (wt. %) alloys after heating up 
to 600 ºC in DSC. After heating, increased nucleation of Fe 
containing phases are observed. For comparison to F1, 
these Fe containing phases are designated as F2 here. The 
morphology of the F2 phases seems to be plate-like. The 
size of the plate-shaped F2 phase is more than 500 nm in 
length and about 5 nm in width, with a ratio of about 100:1, 
as shown in Fig. 6b. It is much larger than that of the F1 
phase, suggesting the F1 phase grows and coarsens during 
heating, while the crystal structure of F2 phase remains un-
changed, although the intensity of the diffraction streak be-
comes stronger, as shown in Fig. 6c, indicating that the F1 
phase has a high thermal stability and no phase transfor-
mation occurs up to 600 °C. More interestingly, the plate-
shaped Fe containing phases are almost connected with Si 
crystal, as marked with white box in Fig. 6a. It is very clear 
that the Si crystals are nucleated to the Fe containing 
phases during the heating process. It should be also noted 
that the angles between these Fe containing phases are 
about 60º, and the Fe containing phases are distributed 
along three directions, as marked in Fig. 6b. This is differ-
ent from the result of the Al-Si-Fe-Sr/P alloy with a trace Sr 
and P addition, as described in the next part. 

As expected, the Si crystal along the grain boundary 
also grows and coarsens during heating, as shown in Fig. 
7. The size of these Si crystals is about 5–10 μm after heat-
ing. Only small parts of the twins survive after heating, as 
shown in Fig. 7a. Some small Si particles precipitate along 
the twins, as shown in Fig. 7b. In contrast to Fig. 6a, no Fe 
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Fig. 4: TEM bright field micrographs (a) and selected area diffraction 
pattern (b) of the twin in Si crystals taken from Al-5Si-200 ppm Fe (wt. 
%) alloys after rapid quenching. Incident electron beam direction is 
parallel to [011] α-Al

Fig. 5: TEM bright field micrographs (a) and selected area diffraction 
pattern (b) of some impurity particles taken from Al-5Si-200 ppm Fe 
(wt. %) alloys after rapid quenching. Incident electron beam direction 
is parallel to [-112] α-Al. Diffraction spots are indexed by a cubic 
Al-crystal

Fig. 6: TEM bright field micrographs (a), (b), selected area diffraction 
pattern (c) of Fe containing phase, taken from Al-5Si-200 ppm Fe (wt. 
%) alloys after heating up to 600 ºC in DSC. Incident electron beam 
direction is parallel to [011] α-Al. Diffraction spots are indexed by a cubic 
Al-crystal
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containing phase is connected with these Si crystals along 
the grain boundary, suggesting again that the Si crystals 
along the grain boundary are not nucleated at the edge of 
the Fe containing phases. 

As mentioned above, the impurity particles are found to 
be involved in the formation of the Fe containing phases 
during heating. Figure 8 shows the TEM bright field micro-
graphs (a), selected area diffraction pattern (b), and EDX re-
sults of the α-Al matrix (c) and the impurity particle (d), 
taken from the same sample. For EDX analysis, it should be 
noted that the sample has been tilted not to be at a zone 
axis, and the peak of Cu can be attributed to the Cu ring 
where the TEM samples are mounted. It is very clear that 
there is no strong peak coming from the impurity in the 
α-Al matrix, while the impurity particles are rich in Ti, V, Cr 
and Sr, P etc., as shown in Fig. 8d. As mentioned above, 
some impurity particles are present in the microstructure 
after melt spinning. It is reasonable to expect that these im-
purity particles still exist during heating. Moreover, as 
marked with white arrow in Fig. 8a, the impurity particles 

are connected to Fe containing phases, suggesting Fe con-
taining phase may be nucleated on impurity particles. 

3.3  Fe Containing Phase in Al-5Si-Fe-Sr/P Alloy 
after Rapid Quenching 

Figure 9 shows the TEM bright field micrographs (Fig.9a) 
and SADP (Fig.9b) taken from Al-5Si-100 ppm Sr-50 ppm Fe 
(wt. %) alloys after rapid quenching. In contrast to the Al-Si-
Fe alloy without Sr addition, the Fe containing phases are 
present in the microstructure, although the Fe content is 
only 50 ppm, much lower than that (200 ppm) in Al-Si-Fe al-
loy, suggesting the addition of Sr promotes the formation 
of the Fe containing phases in Al-Si-Fe alloy. This may be at-
tributed to the decrease of the Fe solubility in α-Al matrix. 
The same is also true to the Al-Si-Sr-P alloy. As shown in 
Fig. 10, the Fe containing phases are in a high quantity in 
the microstructure, although the Fe content is less than  
5 ppm, much lower than that (200 ppm) in Al-Si-Fe alloy. It 

Fig. 7: TEM bright field micrographs of the disappeared twin (a) and 
some small scale Si precipitates along the twin (b) in the Si crystals 
taken from Al-5Si-200 ppm Fe (wt. %) alloys after heating up to 600 ºC 
in DSC. Incident electron beam direction is parallel to [011] α-Al

Fig. 9: TEM bright field micrographs (a) and selected area diffraction 
pattern (b) taken from Al-5Si-100ppm Sr-50 ppm Fe (wt. %) alloys  
after rapid quenching. Incident electron beam direction is parallel to 
[011] α-Al 

Fig. 8: TEM bright field micrographs (a), selected area diffraction pattern (b), and EDX results of the α-Al matrix (c) and the impurity particle 
connected to Fe containing phase (d), taken from Al-5Si-200 ppm Fe (wt. %) alloys after heating up to 600 ºC in DSC. Incident electron beam 
direction is parallel to [011] α-Al. For EDX analysis, the samples were tilted not to be at a zone axis

 
 

  
Fig.7: 

 
 

  
Fig.7: 

 

  

 

 

  
Fig.9: 
 

 

  
Fig.9: 
 

Li et al.BHM, 155. Jg. (2010), Heft 11 503© Springer-Verlag



Originalarbeit

is very clear that the impurity of Sr and P has a great effect 
on the formation of Fe containing phase. It should be noted 
that these Fe containing phases are nanoscale in size, plate-
like in morphology, and distributed in only two directions, 
as marked in Fig. 9a and Fig. 10a. This is different from the 
Al-Si-Fe alloy after heating, where the Fe containing phases 
are distributed along three directions. It is not surprising 
that the diffraction streak from Al-Si-Sr-Fe alloy and Al-Si-
Sr-P alloy is present in only two directions in the corre-
sponding SADP, as shown in Fig. 9b and Fig. 10b, respec-
tively. The diffraction streak along (200) reflection is not ev-
ident in both SADPs. It should be also noted that these Fe 
containing phases are almost connected with some small 
Si particles in the α-Al matrix, suggesting that these nano-
scale Si particles may be nucleated to these Fe containing 
phases. It is also interesting that some nanoscale Si parti-
cles seem to be triangular-like. These triangular shaped Si 
particles have not been reported in the previous research. 
It can be seen more clearly in Fig. 11 when the same sam-

ple is tilted to <111> zone axis. The TEM bright field and dark 
field images (using the diffraction streak from the Fe con-
taining phase) clearly show that the triangular shaped Si 
particles are present in the microstructure. This is also con-
sistent with Fig. 6a, where a triangular shaped Si particle is 
connected with a Fe containing phase although the size is 
larger after heating. The corresponding <111> SADP (Fig. 
11c) also shows that the crystallographic orientation rela-
tionships between these Al-Fe-Si phases, Si particles and 
α-Al matrix keep a perfect orientation relationship, i.e. (200)
AlSiFe<111>AlSiFe //(200)Si<111>Si //(200) α-Al <111> α-Al, 
indicating again that the Fe containing phases have a high 
potency to nucleate the Si and α-Al phase. Similar to the Al-
Si-Fe alloy, all the SADPs (Fig. 9b, Fig. 10b and Fig. 11c) 
from Al-Si-Sr-Fe alloy and Al-Si-Sr-P alloy can also be in-
dexed to be a fcc unit cell with a lattice parameter a = 
1.60 nm, suggesting that the addition of Sr and P only pro-
motes the formation of the Fe containing phase, but does 
not change the structure. Further investigations on the 
transformation process of these novel Fe containing phases 
are under progress. The results are beyond the scope of 
this paper, and will be reported elsewhere. 

4. Conclusions

The Fe containing phases are very complex in Al alloy, es-
pecially for the high purity Al-Si-Fe alloy. Here, we report a 
novel Fe containing phase in a series of high purity Al-5Si 
alloys (wt %) with a 200 ppm Fe addition. These Fe contain-
ing phases are nanoscale in size, plate-like in morphology, 
and have a good thermal stability during heating up to 
600 °C. The impurities of Sr and P are also found to have a 
great influence on the formation of the Fe containing 
phases. The present TEM investigation can provide some 
complementary information to understand the nucleation 
and phase selection in Al-Si-Fe alloys. 
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