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Fig. 1 Effect of T6 treatment on low temperature tensile properties of
Al-10Si-3Cu-0.3Mg-0.2Er alloy
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Fig. 2 Effect of T6 treatment on tensile fracture morphology of Al-10Si-3Cu-0.3Mg-0.2Er alloy
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Fig. 3 Microstructure and EDS energy spectrum analysis of Al-10Si-3Cu-0.3Mg-0.2Er alloy
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Fig. 4 Effect of T6 treatment on microstructure in Al-10Si-3Cu-0.3Mg-0.2Er alloy

R IRAIALCUAEFNAI-SI-Cu-MgPUThE, TE4c, &
TR RS, & PRAIRIIASITBAISHFILEZ T
1, KERSIHBREIABRT. BkiL, ZBoSIHERE, WE
4b, ko, &&= FALCUFBFIAI-SI-Cu-MgPU TiEEE s
D, REN IR A ALCUEFIAI-Si-Cu-Mg P T E
KEBNERF, BIHARRLIAT AN WK ERY
R, BiEaEHNEEREERALCUE, LE
4d,

SIEFZ RN EFETT o -AIEREIZERR
55, RS TRIISHIFIzE), HIIEEHIA=
BN HEF . BT CURFSAIRFHIRFHEZE
EZ|K, ALCUHESAI-SI-Cu-MglUTTiE ARSI AE S
WE AR, FiY, ARREFRBAEMEEE
B “WERSHE" , SERIETIERYY., 42
FIXLEEE T RE RN E R E AR AR ER R
R, FEaEHRITRS.

2.3 AsHOMNE(E SRS

E59XFAl-10Si-3Cu-0.3Mg-0.2Er & £ 2 Te WM E
ERUBRETOMNERER T D H . TR (-60 C) K
THERS, S5555R9AI-10Si-3Cu-0.3Mg-0.2Er&% (&
5b) fHELE:, HITTEMAMEFRYE S AL KT O TAY
BRTHELS, ESEHINR, LESh, d. 5=iR
B TFHERLE, K TeHMEIEFRIAI-10Si-3Cu-
0.3Mg-0.2Er&E7E-60 CINE NRAT, H{ERkr T
B ERL, %%, IESe, d.

El6 NS TeHAMNEFAHIAI-10Si-3Cu-0.3Mg-0.2Er
BEAEIOMILA SR E BN FOHITEME,
ALEY, &P EETHRPKRFN FIREUTE,
FEEMIB(EFTE. SERNHEALE, £-60 €
Ri{RET & SRR OMNANMZELHERD>, TE
6a, b, ETEHULIRIIREF, SEFRIEAEREES
ANEFRFERSIEHEAR, EEENRRuIEFRLL

1 -,,;? B g
o

(a) R#LLH, 20 C (b) RFIALLTHE, -60 °C

(C) TeAabHE, 20 °C (d) Teab#, -60 °C

E5 TeLMENFAI-10Si-3Cu-0.3Mg-0.2Er& £l (1M 8 S/
Fig. 5 Effect of T6 treatment on slip band near tensile fracture of Al-10Si-3Cu-0.3Mg-0.2Er alloy
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Fig. 6 Dislocation and second-phase particle distribution near the fracture of Al-10Si-3Cu-0.3Mg-0.2Er alloy in low-temperature tension
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Abstract:

The effects of heat treatment on the microstructure and low-temperature mechanical properties of the Al-
10Si-3Cu-0.3Mg-0.2Er alloy were investigated. The results show that after the T6 heat treatment of 525 °C
x6 h solid solution + 180 °Cx6 h aging, the internal resistance to dislocation sliding in the alloy increases and
hinders its further sliding when it is stretched at low temperature (-60 °C ), resulting in an increase in strength
and a slight decrease in elongation of the alloy. T6 heat treatment significantly improves the morphology and
distribution of the second phase in the alloy, the coarse second phase dissolves into the matrix and precipitates
in the subsequent aging stage. These changes in the second phase improve the mechanical properties of the
alloy.
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