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Fig. 1 Schematic diagram of tensile specimen ( unit: mm )
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Fig. 2 Schematic diagram of wear test
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Fig. 3 Structure of cast alloys with different Si contents
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Fig. 4 Length-to-diameter ratio and average length of eutectic Si in cast alloys with different Si contents
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Fig. 5 Structure of alloys in the heat-treated state with different Si contents
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Fig. 6 Eutectic Si aspect ratios and average lengths of heat-treated state alloys with different Si contents
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Fig. 7 Hardness of cast alloys with different Si contents
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Fig. 8 Stress-strain curves of cast alloys with different Si contents
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Fig. 11 Stress-strain curves of alloys in heat-treated state with different
Si contents
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Fig. 13 Friction coefficients of heat-treated state alloys with different Si contents



2024 HE6H/ET3E

(c) 16% Si

E14 AESIEEFIETE

FEEBEEARAF . ERRFFERMB TIXRNNEE
BRI EER, ERENERT, EREEA
HEZRER, NERESHEEHS, MELEEGEE
HREERR, BRI, BER—RINEEsIREERR
WERE, ERMERZBEIFENMRENIR. i
HEREPLAERMIEEERD ONEEHELR,

XE2HTERNEESIFTIVESIERABRAGEH, 3
o SIEERREEANEBIRINER , EERTIEIRE
BT, ATFREESRE. REOSIHERE T B
ER, BrohdisEREsEBHMOEIER, HEit
EIRFEEER TR .

SIBEN8%AY, IMFERETZNERUWRIER
THIKREXRTFIERSHETIBIFERESD, HERL
EERMBENERANE . XERNMEBEEESIEERD,
SHMREE R, MmN ERFERGKERNL
BHAERIEEIER, LS TRAM™EMNE
BEiR. SIREN12%AT, RIS EIRTERX
MR, RTSIZENRS, ERSIBHITETER
Rk, RS TEERNEASER, FEANEEGH L
F, WRERNEIEBNERIIMEBIR T, HE
SINE 2/ EFAXNTEERAERBE . SIZEEN

BE48% rounory

(d) 20% Si
SHIERRE

Fig. 14 Wear surfaces of heat-treated state alloys with different Si contents
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Effect of Si Content on the Organization and Properties of Al-Si-Cu-Ni-Mg
Alloys

HAN Yang, XIANG Zhi-lei, CHEN Zi-yong
(Beijing University of Technology, Beijing 100124, China)

Abstract:

Different Si content alloys were prepared by stir casting process, aiming to reveal the effect of Si content on
microstructure, mechanical properties and wear resistance of Al-Si-Cu-Ni-Mg. The results showed that with
the increase of Si content, the aspect ratio and average length of eutectic Si firstly increase and then decrease,
and the aspect ratio and average length of the alloy with Si content of 16 wt.% were the largest, which were
8.8 and 24.1 um, respectively. After 520 °C /6 h solid solution+180 °C /5 h aging treatment, the morphology
of the eutectic Si was changed from fibrous to spherical, and the angles of the incipient Si became smooth
and rounded. Eutectic Si aspect ratio and average length of the alloy decreased significantly, keeping the same
trend as that of the cast alloy, and the aspect ratio and average length of the alloy with Si content of 16wt.%
were 3.5 and 12.4 pum, respectively, and there was no significant change in the size of incipient Si. The tensile
properties of the as-cast alloys gradually decreased and the hardness gradually increased with increasing Si
content. After T6 heat treatment, the tensile properties and hardness of the alloys were significantly improved,
maintaining the same trend as the cast alloys. With the increase of Si content, the wear loss of the alloy
decreases and the wear resistance is improved, the alloy with Si content of 16 wt.% has the least wear loss and
the best wear resistance; the wear resistance of the alloy decreases when the Si content continues to increase.
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Al-Si alloys; Si content; microstructure; wear resistance; mechanical properties
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