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Tab. 1 Chemical compositions of the test materials
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Fefh Si Fe Cu Mn Mg Ti Al
0.25Si 025 046 020 125 102 002 4
0.35Si 035 045 020 124 101 0.02
0.40Si 040 047 019 125 103 002
0.50Si 0.50 046 020 126 099 0.2
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Tab. 2 Chemical compositions of Fe-rich phases

with typical morphologies wg/%

ML Mg Al Si Mn  Fe Yk

A — 8576 —  6.66 757 Alg (Mn, Fe)

B — 8950 — 513 537 Al, (Mn, Fe)

C — 8643 — 672 685 Al (Mn, Fe)

D — 7570 744 831 854 a-Fe

E 2170 5335 2495 — — Mg,Si

F — 7975 623 693 7.09 a-Fe

(d) 0.50%
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Fig. 1 SEM photographs of the alloys with different Si contents
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Fig. 2 High magnification SEM images of the alloys with different Si contents
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Fig. 3 XRD patterns of the alloys with different compositions
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Tab. 3 The morphology characteristic statistics of Fe-rich
phases in the alloys with different Si contents

Sitr /% TR0 % B T AT G 2 915
0.25 3.82+0.07 1490+3.40  0.64+0.03
0.35 3.91+0.06 1833420  0.56 +0.04
0.40 3.68+0.16 20.11+2.78  0.47 +0.05
0.50 3.83+0.11 21.78£3.96  0.43+0.03
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Fig. 4 Elemental distributions of the alloys with different Si contents
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Fig. 5 Tensile property curves of the alloys with different Si contents FIREFetl, NFREFAERTEERENEZEEF]
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Fig. 6 The morphologies of lateral fractures of the alloys with different Si contents
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Fig. 7 The fracture morphologies of the alloys with different Si contents

(a) 0.25%

(¢) 0.40%

E8 FESsiEEE

(b) 0.35%

(d) 0.50%

SRR HINTE

Fig. 8 Phase precipitation sequences of the alloys with different Si contents
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Effect of Si Content on the As-Cast Microstructure and Mechanical
Properties of 3104 Aluminum Alloy

YANG Dong-ming"*, SONG Jing-hao®, LIU Huan’, CAI Yue-hua®, ZHU Shi-an’, SONG Dong-fu', KE Bin’

(1. Guangdong Provincial Key Laboratory of Metal Toughening Technology and Application, Institute of New Materials Guangdong
Academy of Sciences, Guangzhou 510650, Guangdong, China; 2. Guangdong Haomei New Material Co., Ltd., Qingyuan 511500,
Guangdong, China)

Abstract:

Si is the main impurity element in AA3104 alloy. It affects the characteristics of impurity phases in the alloy
and the mechanical properties of the AA3104 alloy. The scanning electron microscopy (SEM), universal
tensile testing machine, and JMat-Pro software were used to study the morphology and distribution of the
Fe-rich phases in the AA3104 alloys, as well as their influence on mechanical properties. The results show
that as Si content increases, the types of Fe-rich phases change from granular Al(Mn, Fe) phase to Chinese-
script a-Al(Mn, Fe)Si phase. The area fractions and average areas of the Fe-rich phases increase significantly.
When the Si content is 0.50%, the average area of Fe-rich phases increase by 46.2% compared with that of
the 0.25% Si alloy, while the circularity decrease by 32.9%. With increasing Si content, the strengths of the
alloys increase, while the elongations decrease. When the Si content is 0.50%, the tensile strength of the alloy
only increases by 6 MPa compared to the 0.25% Si alloy, and the elongation decreases by 13.8%. Increasing
Si content raised the formation temperature and the formation temperature range of the a-Al(Mn, Fe)Si phase,
promoted the formation and coarsening of the a-Fe phase, and reduced the plasticity of the alloy.

Key words:
AA3104 alloy; Fe-rich phase; mechanical property; Si content
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