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Table 1 Chemical composition of the alloys (/%)

Sample No. Si Fe Co Er Zn Cu Al

0# 10.78 1.51 227 0 - - Bal.
1# 10.7  1.50 226 0.11 <0.01 <0.01 Bal.
2# 1043 149 224 029 <0.01 <0.01 Bal.
3# 999 149 224 0.52 <0.01 <0.01 Bal
4# 10.87 148 223 0.71 <0.01 <0.01 Bal

B 1 Al-10Si-1.5Fe-2.25C0o-XEr & 4 (I 4444
Fig.1 Optical microstructures of the Al-10Si-1.5Fe-2.25Co-XEr alloys: (a) X=0, (b) X=0.1, (¢) X=0.3, (d) X=0.5, and (e) X=0.7
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Fig.3 Tensile fracture morphologies of Al-10Si-1.5Fe-2.25Co-XEr alloys: (a) X=0, (b) X=0.1, (c) X=0.3, (d) X=0.5, and (e) X=0.7
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Instant friction coefficients of the Al-10Si-1.5Fe-2.25Co-XEr alloys: (a) X=0, (b) X=0.1, (¢) X=0.3, (d) X=0.5, and (e) X=0.7



° 3532 -

Mty e m A RS TRE

%49 35

FHEE T ARSI Er 18 J5UAR £ 4 10 I 1o R 458 2 250 26 ()
5a), W Er Ja & &3 E A el G S
REER T B 1 B B, R A PRSI AE ik
AR RE G &R Er JCEIEANREM 1% A A REH
TR % 11 R4S 21 B S PR 42 i

Kl 6 Vs i Er {5 4 4 0 B B 3 B 3 K . JsUah
B G BE PR SR OGRS, T
A DI T, W 6a fion. M Er TN
0.1%,  EESES vl WA MR R ey, AL LUK
555006 G (B 6a) AL, 1 20 10 B T AR IR VA A
A L (0 Bl A B I BT . B i Br N4
UANCAN 5], (E BB R B AN S PE S5 L S
2R AR — 5 W 6b. FN 0 0.3% Er & &k
BEL, K SORFEIR, H5EME B &M
AL DG, UL S 0 s B R AR A 2,
6c li7ne 24 Er &0 0.5%K, R4 4 it ik
ARG, MR IL R S A BT, B
PP, SR> Hik, Wk 6d fros: —ERE L
WD T BB, 7E B I R P S AR ROk AR
SOV BE R R AAB AR XA Pk, BARWE 4 Pros.
BEH Er 21k 0.7%I, BB b /N foks 3
%, AR RURL V& S5 AT LR I RE 5 AR K5 5 R LR Bk R O
BN SE ek, P WL AE TR g B A I R ke B B A T AR
FAAE S 4500, EIRE Er AH 0T H 2 M0k 1 22 (1) 18
JRA, b 6e s

3 o5t

3.1 BiMGEHSH

H DA A A AR R AL, AN
Er JCHE MG &P B M s s sy, IFxrdl
LU R EYAHIEAT EDS Beil AT, S5 AW 7 pros.

M7 R, EX T EEEH AL Si JCER 4L
LI L 3L S Ak, TR0 B 4 /N BT IR 3 AR
H AL, MR PCR AV AR 2. kX 2 \f
W, HICEA Al Siv Fe il Co, FZEEFH A HUR,
SR G F AR S AR S kX 3 P
BIIGEE AL M Er, HJRFLe#Ear 3:1, AWk ALEr
M, RIS A NN Er JGER )5, LT K& ALEr
A, 4T a-Al ISR . EIX 4 T EE Al Si
U Er, ULEHIIAM Er TR 5 G & T SiAHER, B
BT B AR B 7 v S EDS 45 3 2 iR .

HHE— B R EAE Al-Si-Fe-Co &4 "F N A& Er
TCE G AL AR AL, RS A S RTUIN 0.5%Er
(443717 XRD 0 #r. B 8 X=0 i £k 4 Al-10Si-
1.5Fe-2.25Co &4 XRD K. Kl 8 1 X=0.5 i £k°4
Al-10Si-1.5Fe- 2.25C0-0.5Er 4] XRD [, Xftb
AL, 0.5% Er &4 L ALEr AHFI AlEr,Sis A,
WAEHIE 7 b i) RUIRFIRARAR A & Er AH, At 1) A0 45
A AR . [ CosFe; MM ILAE T3% Er &
&, HAER 7 1) SEM R B R Iz R .

" 100um |

Kl 6  Al-10Si-1.5Fe-2.25Co-XEr 54 I 5 551 % fi 2 5
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Fig.7 SEM morphologies and EDS results of marked points for the Al-10Si-1.5Fe-2.25Co-XEr alloys: (a) X=0.1, (b) X=0.3,

(c) X=0.5, and (d) X=0.7
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Effect of Rare Element Er on Microstructure and Properties of Al-Si-Fe-Co Alloy

Tang Peng'*?, Liu Yiyuan', Huang Huiyi*, Hu Zhiliu', Zhao Yanjun'?
(1. Guangxi University, Nanning 530004, China)
(2. Guangxi Key Laboratory of Processing for Non-ferrous Metal and Featured Materials, Nanning 530004, China)
(3. Guangxi Alnan Institute of Aerospace Transit Aluminum Alloy and Application, Nanning 530031, China)
(4. Alnan Aluminium Co., Ltd, Nanning 530200, China)

Abstract: The effects of rare element Er on microstructure and properties Al-Si-Fe-Co alloy were studied by optical microscope (OM),
scanning electron microscopy (SEM)/energy dispersive spectrometer (EDS), X-ray diffraction (XRD), room temperature tensile and
frictional wear. The results show that the Er element can effectively refine the eutectic silicon structure in the high-iron aluminum-silicon
alloy after Co metamorphism. When the addition amount of Er element is 0.5wt%, the eutectic silicon has the best refining effect; At the
same time, a-Al also obtains a certain refinement, and excessive Er will lead to the precipitation of acicular ALEr phase, but the Er
element has no obvious refinement effect on the bulk iron-rich phase. With the refinement of eutectic silicon, the plasticity of the alloy is
enhanced and the tensile strength is also improved. When the Er content is 0.5wt%, the maximum tensile strength is 160.8 MPa and the
elongation after fracture is 1.89% which are increased by 5.0% and 19.6%, respectively, compared to those of the alloy without Er addition.
However, when excessive Er element is added, acicular Al;Er phase will precipitate out, weakening the metamorphism effect of blocky
Fe-rich phase and reducing the strength and plasticity of the alloy. At the same time, with the increase of Er content, the distribution of the
second phase structure becomes more uniform, the hardness of the alloy increases, and the wear rate and friction coefficient decrease.
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