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Effect of Y on high temperature mechanical properties of
AlSi7Cu2Mg alloy
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Abstract: The effect of Y contents on the high temperature mechanical properties of AlSi7Cu2Mg alloys was
investigated by electronic universal material testing machine, scanning electron microscopy (SEM) and differential
thermal analysis (DTA). The results indicate that the ultimate tensile strength and elongation of the AISi7Cu2Mg alloy
with 0.15% Y (mass fraction) decrease with increasing temperature. The ultimate tensile strength, yield strength and
elongation of the AISi7Cu2Mg alloys with 0.1% Y increase up to the maximum value and then decrease with increasing
Y content at 250 C. The alloy with 0.1% Y has the highest high temperature mechanical properties (ultimate tensile
strength of 275 MPa, yield strength of 240 MPa and elongation of 12.4%). The strengthening effect of trace Y on the
AlSi7Cu2Mg alloys is mainly relying on the modification of eutectic Si phase, the optimal modification of Si phase can
be obtained with 0.1% Y.

Key words: rare earth Y; Al-Si-Cu-Mg alloy; high temperature mechanical properties; modification

Mo Lol et — BRI G EERE . 23 e

{ERT B Iz A S, $R 54 250 'C4 100 h

DM EEFENY, WL AEEEE S SR E A
U W R L I AR B B BRI
Ik RE SRS SR EEY. —E SRR
il g 2 PR AR A5 U5 T IR RAF AR TS, A rh 45
WA Y AE Al-Cu-Mg <8 ik D Ao s e 4n i
WL, FFIE M YCu Al (34, B mi e I 568 5

BEWH: LEH R EOCES T BIIH (20090321075)
s HER: 2012-10-24; 1&iTHHER: 2013-04-16

fen i AR R R I R . HY N 2519 R
G FEIE Y AlCuY i TAL YIRS A
BT B EEATE MBI AN, MAEE=R] Y
(0.1%)%F 2519 585G B AP B SE AR A BRI 41k
PEHINY, Sk S IR T f b Y i SRR A

L5 BT REr s, SRR, WY HEER

BIEESE: ¥ &, BdZ, W HAE: 0351-3921264; E-mail: yangjing@nuc.edu.cn



1856 T A G A R

201347 H

BAG A B AH(ALY), AR R e e TR o,
HARER N EA SR 2 R, AR
RISY=Ir S Y A SN L TR o A VeSO AR (T B
REAE i S G 4 I i iR

Al-Si-Cu-Mg REEH A SR ILHER. AR
BEIETERE 1 2A PR RE RV S OIS Tk TR 28 A A
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Table 1 Composition analysis of experimental alloy (mass
fraction, %)
Si Cu Mg Mn Ti Zr Al
6.8 1.5 0.35 0.17 0.18 0.14 Bal.
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Fig. 1 Tensile properties of AlSi7Cu2Mg alloy containing
0.15%Y at various temperatures: (a) Tensile strength; (b)

Elongation
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Fig. 2 Effect of Y content on mechanical properties of

AlSi7Cu2Mg alloys at elevated temperature (250 C): (a)

Strength; (b) Elongation
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Table 2 Particle size and aspect of Si phase in AlSi7Cu2Mg

alloy with different Y contents

Size/pm Aspect
Y content

Value SD Value SD

0 6.5 3.78 2.70 1.67
0.05 5.2 2.54 2.26 1.09
0.10 4.3 2.08 1.72 0.98
0.15 6.66 3.55 2.59 1.42
0.20 5.14 2.50 2.17 1.33

0.25 6.04 3.98 2.45 1.48
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B3 RHEY & &M AlSi7TCu2Mg &4 (1) SEM 4

Fig. 3 SEM images of AlSi7Cu2Mg alloys with different contents of Y: (a) 0; (b) 0.05%; (c) 0.1%; (d) 0.15%; (e) 0.2%; (f) 0.25%
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Fig. 5 SEM images of tensile fracture of AlSi7Cu2Mg alloys
with 0.15%Y tested at different temperatures for 10 min: (a)
200 C; (b) 250 C; (c) 300 'C
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