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T JL ST AR TN AN /NIRRT RR, HA ST
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JIEEPERERE M, S5, 2 Nd K 0.3%H, ARk
KA ALNA B2 5 OB MAER, Aif54)4E Si gl
R B A I BUREIR , LAy Si AR TR, &4t
o7 5 S IR K 2R 43 13K 5] 252 MPa Fl 13%.,ZU0 25014
¥ ALY-P A A& IAR] Al-18Si A4, K4
F R 1.5%(i 73 40, JFAE 780 C IR 30~60
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ANFI LB RG L Pr 1Y, Sf—Ht Pr ALY S0
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SIS ARE T b TP SRR RN T 45 A fe s T v 1
LA AL20ST G4, AEMER IR 1 PR,
Bt Pr ALY IO IR 0.5%(F R0 50; HE
Bt Pr AN Y (LA INE N 1.0%OF R %), FARMIZR
IR OFR 507095480, 0). (0.3%, 0.7%)« (0.4%,
0.6%)~ (0.5%, 0.5%). (0.6%, 0.4%). (0.7%, 0.3%).

F 1 ILE AI20Si A6 Y
Table 1 Chemical composition of hypereutectic Al-20Si alloy

(mass fraction, %)

Si Fe Cu Mn Ti Al

19.8 0.16 0.04 0.15 0.03 Bal
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WIZE Si AR O A /INEIRORER i fb SO IA B ek,
B RGT /N3] 41 pm, Bl T 57.3%(LIE 1(6). 2R,
B Pr S fisin, Y Ssimeb, W4k Si AN
BGHEHMEEOR, BYIE Si RSHE b
b, i L TRALIR R L 1(g)ME] 1(h)).
Ui, A1-20Si &4 HIE Si (0T3RS Rt 7 - Pr Al
Y JRA L AR RSN G BRI AR s,
AU 2 FiR
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3 R ARG Pr R Y Ao in st 2L Si BT
e AN 3@@) ] LU, KRR FURILE Si IR
BERIR, MR 2000l 0.5%Pr F10.5%Y I,
L ST B R HER FotR s i R A AL
3(b)MI(c)): R 3(d), FEt Pr MY USRS
A 0.3%A0 0.7% N, HER B AR 3L & Si R i)y
MMt Pr ALY EASINEY 0.4%A1 0.6%I0, i Si
O FIFER, DZEALOLE 3(e)s M 0.5%Pr
F0.5%Y IF, JLdd Si ARJTUA B 54 AT IR S0 Rk,
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Fig. 2 Effect of different ratios of Pr to Y on average size of

primary Si
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Fig. 1 Microstructures of primary
Si under different additions of Pr
and Y: (a) Unmodified; (b) 0.5%Pr;
(¢) 0.5%Y; (d) (0.3%Pr, 0.7%Y);
(e) (0.4%Pr, 0.6%Y); (f) (0.5%Pr,
0.5%Y); (g) (0.6%Pr, 0.4%Y);
(h) (0.7%Pr, 0.3%Y)
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Fig. 4 Effect of different ratios of Pr to Y on mechanical

properties of Al-20Si alloy
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Hedh Si 1 2R
Fig. 3 Microstructures of eutectic
Si under different additions of Pr
and Y: (a) Unmodified; (b) 0.5%Pr;
(c) 0.5%Y; (d) (0.3%Pr, 0.7%Y);
(e) (0.4%Pr, 0.6%Y); (f) (0.5%Pr,
0.5%Y); (g) (0.6%Pr, 0.4%Y);
(h) (0.7%Pr, 0.3%Y)
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B 5 ARFEEIFL Pr ALY IRAI S 4 DS

Fig. 5 Tensile fracture morphologies of alloys with different ratio of Pr and Y: (a) Unmodified; (b) (0.3%Pr, 0.7%Y); (c) (0.4%Pr,
0.6%Y); (d) (0.5%Pr, 0.5%Y); (e) (0.6%Pr, 0.4%Y); (f) (0.7%Pr, 0.3%Y)
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Fig. 6 Backscattered image(a), component analysis(b) and elements surface scanning results of Al(c), Si(d), Pr(e), Y(f) of

Al-208i-0.5Pr-0.5Y
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S ARAR IS ) 96 wm /N E] 41 pm, PN T 57.3%.
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I PR o R AR R APIR, 9% 1 Pr A1 Y B
I 0.5%00, BABAEMARBRCR, b Si A2
TR 0 ROIR

3) MMt Pr MY 4L 1:1 B EEH(0.5%Pr,
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P SR R 3 70 AR AE BTN 1#) 93 MPa #1 1.12%
FEEE] 143 MPa 1 2.79%, 43 A3 5 53.8%F1 149%.
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microstructure and mechanical properties of
hypereutectic Al-20Si alloy
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(1. School of Materials Science and Engineering, Lanzhou University of Technology, Lanzhou 730050, China;
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Abstract: By optical microscopy, scanning electron microscopy, electron probe analysis and mechanical property test,
the effects of mischmetal Pr and Y on the microstructure and mechanical properties of hypereutectic Al-20Si alloy were
investigated. The results show that the addition of mischmetal Pr and Y can effectively modify the primary Si from coarse
polygonal and star-like shape to fine blocky shape with smooth edges and corners. When the mass ratio of mischmetal Pr
and Y is 1:1 (0.5%Pr, 0.5%Y (mass fraction)), the consequence of modification is the best on primary silicon and eutectic
silicon, the size of primary silicon reduces by 57.3% from 96 um to 41 pm. In addition, the morphology of eutectic
silicon changes from coarse platelet-like/needle-like structure to fine fibrous structure and worm-like. The ultimate tensile
strength increases by 53.8% from 93 MPa to 143 MPa, and the elongation increases by 149% from 1.12% to 2.79%,
respectively.
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