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Effects of Impurity Fe Content on Microstructure and Properties of Commercial-purity
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Abstract: Effects of varied Fe contents on microstructure and mechanical properties of commercial-purity aluminum
for aerosol cans were investigated by metallographic microscope (OM), scanning electron microscope (SEM) and ten-
sile tester. The results indicate that the area fraction is increased gradually with the increase of Fe content, and the mor-
phology of Fe-rich phase is transformed from needle-like to Chinese-script and short-rod. Meanwhile, the grain refine-
ment of a-Al is promoted. The area fraction and average area of Fe-rich phase with 0.49% Fe content are 4.67 times
and 6.2% higher than that of 0.16% Fe industrial pure aluminum, while the roundness is increased by 7.8%. In addi-
tion, the tensile strength and yield strength of commercial-purity aluminum are increased progressively as Fe content
rises, reaching 79 MPa and 41 MPa with 0.49%Fe, which are increased by 12.9% and 11.1% compared with those of
ones with 0.16% Fe, respectively. The plasticity of the alloy is increased firstly and then decreased, and the elongation
with 0.49%Fe is 3.2% higher than that of ones with 0.16% Fe. Low Fe content leads to shrinkage defects and reduces
the plasticity of commercial-purity aluminum, while the beneficial transformation of Fe-rich phase morphology contrib-
utes to the elongation of commercial-purity aluminum with high Fe content.
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Tab.1 Chemical compositions of commercial-purity aluminum

with different Fe contents %
G4 Wy
%7 Si Fe Ti B \Y% Al
Fel5 0.04 0.16 0.028 0.005 0.047 At
Fe25 0.05 0.27 0.024 0.005 0.037 At
Fe35 0.05 0.37 0.023 0.005 0.025 i
Fe50 0.04 0.49 0.023 0.005 0.040 i
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Fig.1 Effect of Fe content on microstructure of commercial-purity aluminum
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Fig.2 Effect of Fe content on the secondary phase morphology of commercial-purity aluminum
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Tab.2 Chemical compositions of secondary phases in Fig.2

_— wy/ % N
Wik — - . < N Tl A A
A — 9.52 0.56 S AlFe
B — 12.05 — AhE AlFe
C 6.73 — — s Si
D — 1.52 — SohE AlFe
E — 5.77 — ShE AlFe
F — 19.63 — Sk AlFe
G 2.54 8.50 — ik p-AlLFeSi
H — 24.61 — b AlFe

¥ Hl Image Pro-Plus 844 % & 2 i & Fe AHIE &
FRfE b AT it a5 R £ 3. T LAFE Bl Fe & H 4%
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Tab.3 Statistics of morphological characteristics of Fe-rich

phases in Fig.2
EEX T U % 1 A/ pm® [53] 4% JE
Fel5 0.55 8.02+7.96 2.454+1.95
Fe25 1.48 9.044+8.96 2.68+2.58
Fe35 2.24 8.611+8.56 2.75+2.65
Feb50 3.12 8.52+7.54 2.26+1.63
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PR T 7.8% . I 2d A A1, Fe50 Tl 448 v i L -tk
B Fe A i K42 09 58 20k 4L, 150 8% B 45 /08, 1 ) 2a~ (&
2¢ HORL IR IR AR FN DU IR AH B 38 B AR, X 5 R 3 Y
B —8. Mo, Feb0 AEAE KM R E Fe M,
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Tab.4 Statistics of morphological characteristics of maximum-

sized Fe-rich phase in Fig.2

X 1A/ pm” o g i
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Fig.3 Effect of Fe content on grain distribution in commercial -purity aluminum
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Fig.4 Effect of Fe content on grain size of commercial-purity

aluminum
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Tab.5 Mechanical properties of commercial-purity aluminum

with different Fe contents

SFIBURLGE 2

fRAD J/MPa £ /MPa AR %
Fel5 71£0.5 36+£0.3 43.5+£2.2
Fe25 76+£0.6 39+£0.8 48.1£3.3
Fe35 79+0.7 4040.4 45.5+2.7
Fe50 79+0.7 4140.6 44.9+1.6
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Fig.6 Effect of Fe content on fracture morphologies of commercial-purity aluminum
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Fig.7 BSE images of fracture surfaces in commercial-purity aluminum with different Fe contents
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