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Fig. 1 Sizes and object pictures of tensile bars
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Fig.2SEM (a) and EDS analyses (b ) of Al-TCB master alloy
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Fig. 3SEM (a) and EDS mapping analyses ( b-d) of ASN master alloy
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Fig. 4 Microstructures comparison of Al-9Si-3Cu alloys with or without AI-TCB master alloy additions
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Fig. 5 Microstructures and EDS analyses of NO alloy (a-c) and N1alloy (d-f)

s W 15.0kV 15.0mm %800 SE(M)

(b) SEMHE

E6 NI-TAGZHREAERER
Fig. 6 Microstructures of N1-T4 alloy
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Fig. 7 Mechanical properties and thermal conductivities of Al-9Si-3Cu alloys after adding master alloy and aging treatment
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Fig. 8 Room temperature tensile fracture morphologies of Al-9Si-3Cu alloys
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Effect of TCB, and AIN, on Heat Conduction and Mechanical Properties
of Al-9Si-3Cu Aluminum Alloy

ZHANG Dong-qing', ZHAO Kai', LI Dao-xiu', LIU Gui-liang®, LIU Xiang—fa'
(1. Key Laboratory for Liquid—Solid Structure Evolution and Processing of Materials, Ministry of Education, Shandong University,
Jinan 250061, Shandong, China; 2. Shandong Al&Mg Melt Technology Company Limited, Jinan 250061, Shandong, China)

Abstract:

The Al-9Si-3Cu alloy was refined and strengthened by B doped TiC particles (TCB,) and nano AIN particles
(AIN,). The microstructure and properties were evaluated through optical microscope, field emission scanning
electron microscopy, universal testing machine and laser thermal conductivities testing instrument. The
results showed that a-Al grains were obviously refined and the AIN, particles were distributed in eutectic
region. The tensile strength and elongation increased from 209 MPa and 4.5% to 228 MPa and 7.3%, which
increased by 9.1% and 62.2%, respectively. After aging at 180 °C for 6 h, the tensile strength was further
increased to 239 MPa and the elongation was increased to 9.6%. After adding both of the master alloys and
aging treatment, the thermal conductivities of the Al-9Si-3Cu alloy was also optimized from 197.2 W/(m + K)
to 198.2 W/(m - K). Therefore, the improved Al-9Si-3Cu alloy with higher thermal conductivities and
mechanical properties was prepared.
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Al1-9Si-3Cu; grain refinement; mechanical properties; thermal conductivities
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