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Fig. 1 The amounts of manganese and iron elements added to all kinds
of non-heat treatment alloys
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Tab. 1 Chemical compositions of Al-9S1-0.25Cu-
0.25mg-0.04 Sr-xFe-yMn alloys W /%

a4 Si Cu Mg Sr Fe Mn Al MnfFe

0.9Fe+0.1Mn 9 025 025 004 09 01 4 011
0.8Fe+0.2Mn 9 025 025 004 08 02 %K=& 025
0.7Fe+0.3Mn 9 025 025 0.04 07 03 @ 043
0.6Fe+0.4Mn 9 025 025 004 06 04 £K= 067
05Fe+0.5Mn 9 025 025 004 05 05 & 100
0.4Fe+0.6Mn 9 025 025 004 04 06 4@ 150
0.3Fe+0.7Mn 9 025 025 004 03 07 #H&E 233
0.2Fe+0.8Mn 9 025 025 004 02 08 4@ 4.00
0.1Fe+0.9Mn 9 025 025 004 01 09 %K= 9.00
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Fig. 2 Sample preparation diagram and sample size diagram
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Fig. 3 XRD patterns of Al-9Si-0.25Cu-0.25Mg-0.04Sr-xFe-yMn

(&) Mn/Fe=1.00

JE

(i) Mn/Fe=9.00

Al A w% e - "R W% am | TH W% A%
Al &r8  TT6 N 850 713 N 524 654
B az a9 Si 141 148 Si as 114
Mg 00 0p Mg 00 00 Mg 00 00
Cu az ['8] Cu oo 00 Cu a1 oz
= M 1.9 1.1 = Mn 783 54 = Mn 275 189
=} Fe 21 123 = Fa 1"e 65 =} Fe 104 62
L=} s 00 oo (=] & o7 o7 = s 00 o0
o S
£ ™ 5 w S
_'»ﬁi wf gk i e 1%,
2 4 L] ® w o H 1 H H o o H 1 M & it
fitfit/keV fifit/keV figfit/keV
(i) 1" EDSfE (k) 10" EDSfE# (1) 18" EDSfE

E4  Al-9Si-0.25Cu-0.25Mg-0.04Sr-xFe-yMn& £ HIFZER SEEIE ST
Fig. 4 Morphology and energy spectrum analysis of Al-9Si-0.25Cu-0.25Mg-0.04Sr-xFe-yMn alloy
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Tab. 2 Composition of Fe-rich phase of Al-9Si-0.25Cu-0.25Mg-0.04Sr-xFe-yMn alloy

&4 (MnfFe) I TR A Rlal% ATHEA
Al Si Mn Fe Mn+Fe

0.9Fe+0.1Mn (0.11) 1 776 8.9 1.1 12.3 13.4 Al FeSi

2 68.3 16.6 05 14.1 14.6 Al FeSi

0.8Fe+0.2Mn (0.25) 3 65.4 14.7 2.1 17.2 19.1 Al, sFeSi

4 65.8 18.2 2.2 13.6 15.8 Al, sFeSi

0.7Fe+0.3Mn (0.43) 5* 64.6 15.6 3.1 16.4 19.5 Al, ;FeSi
6" 79.4 11.2 2.3 6.8 9.1 Al (Mn, Fe) ;Si,

0.6Fe+0.4Mn ( 0.67) 7" 70.1 14.5 37 11.3 15 Al, sFeSi
8" 74.9 76 7.0 8.8 15.8 Al (Mn, Fe) .Si,

0.5Fe+0.5Mn (1.00) 9* 71.0 15.7 48 8.4 13.2 Al4.5FeSi
10* 731 13.8 43 8.6 13.9 Als (Mn, Fe) ,Si,
0.4Fe+0.6Mn (1.50) 11 73.3 14.6 5.4 6.5 11.9 Al (Mn, Fe) ;Si,
12* 771 10.1 5.2 7.4 12.6 Al;; (Mn, Fe) ,Si,
0.3Fe+0.7Mn (2.33) 13* 73.3 10.2 10.8 5.6 16.4 Al (Mn, Fe) ,Si,
14* 717 14.3 7.9 6.0 13.9 Al;; (Mn, Fe) ;Si,
0.2Fe+0.8Mn (4.00) 15° 66.7 1.1 14.7 73 22 Als (Mn, Fe) ,Si,
16" 65.5 12.0 14.7 7.7 22.4 Al (Mn, Fe) ,Si,
0.1Fe+0.9Mn (9.00) 17 66.9 11.0 15.6 6.5 22.1 Al;; (Mn, Fe) ,Si,
18" 65.4 11.4 16.9 6.2 23.1 Als (Mn, Fe) ,Si,
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Fig. 5 The morphology of each phase of the alloy with Mn/Fe=0.11 in
closed shrinkage cavity
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Fig. 7 SEM images and elemental surface scanning of Al-9Si-0.25Cu-0.25Mg-0.04Sr-xFe-yMn alloy when Mn/Fe=1.5
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Fig. 10 Fracture morphologies of Al-9Si-0.25Cu-0.25Mg-0.04Sr-xFe-yMn ( x+y=1) alloys
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Effect of Mn/Fe Ratio on Microstructure and Mechanical Properties of Non-Heat
Treated Hypoeutectic Al-Si Alloy

JU Tao', LI Yuan-dong"?, LUO Xiao-mei*, QIU Jin', LIU Wen-jing', ZHANG Xu-yuan

(1. State Key Lab of Advanced Processing and Recycling of Nonferrous Metals, Lanzhou University of Technology, Lanzhou 730050,
Gansu, China; 2. Key Lab of Nonferrous Metal Alloys and Processing, The Ministry of Education, Lanzhou University of Technology,
Lanzhou 730050, Gansu, China)

Abstract:

Taking Al-9Si-0.25Cu-0.25Mg-0.04Sr alloy as the research object, the influence of Mn/Fe ratio (when the
total amount of manganese and iron was 1%) on the microstructure and mechanical properties of the alloy was
studied under the condition of metal mold casting, and the optimal Mn/Fe ratio relationship was sought. The
results showed that: When Mn/Fe ratio increased from 0.11 to 9, the morphology of Fe-rich phase changed
from long needle shape to fine short rod shape or granular shape, and then to coarse Chinese character shape.
When Mn/Fe was 1.5 (0.4Fe+0.6Mn), the manganese had the best modification effect on the Fe-rich phase,
namely, the mechanical properties were the best. The tensile strength, yield strength and elongation reached
262.65 MPa, 150.31 MPa and 5.82%, respectively, which increased by 57.50%, 46.64% and 397.43% when
Mn/Fe was 0.11.
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