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Effect of Heat Treatment on Microstructure and Properties of As-deposited
Nano-TiC/7034 Composite Materials
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(1.Shanghai Space Propulsion Technology Research Institute, Shanghai 201105, China
2.School of Materials Science and Engineering, Huazhong University of Science and Technology, Wuhan
430074, China 3.School of Mechanical Science and Engineering, Huazhong University of Science and
Technology, Wuhan 430074, China )

Abstract: Nano-TiC particle-reinforced 7034 aluminum matrix composites exhibit high strength, high hardness, and low
density, making them promising lightweight materials. However, the high content of low-boiling-point elements (Zn, Mg) in 7034
aluminum alloy leads to boiling and evaporation in the high-temperature molten pool, resulting in defects such as pores and cracks,
which degrade mechanical properties. To address this, a swing laser-arc hybrid additive manufacturing process was employed to
fabricate nano-TiC-reinforced 7034 aluminum matrix composites. The effects of solution treatment and solution-aging treatment on
microstructure and mechanical properties were investigated. The results indicate that solution treatment promotes the dissolution of
MgZn, phases. Subsequent aging treatment after solution treatment leads to a more uniform distribution and finer size of secondary
phases, increasing the ultimate tensile strength to 569.83 MPa with an elongation of 1.44%. By optimizing the solution temperature
and aging process, the tensile strength of the composite was improved by 70%.

Keywords: nano-TiC particles; 7034 aluminum matrix composites; laser-arc hybrid additive manufacturing; solution-aging

treatment; heat treatment
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AL, IERRAT. RERSFILG, B TR AT
AR TR R T AL B, Pk
HHAOMAL A0 TR A AR .
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H TR A AT ORI A e fb A I MgZng AHVEA
PR, TR A E VAR, RS 1O R AT AL
YERL, AR/ T FE 2R (RE ), St 1 4E
fifi,

3) PIRAZRIRFEZ 480 CHEEALEE 20 J5, o
WEAT 1104 120+ 130 °C 24 h [RHRCETE, A
Ft EARKEMNTH MgZno #H, A TiC Bk A0#3 2IeL
¥, WIS AR A I, AR Bk S AR
Mo VIS 480 CIEALHE 2h+120 C. 24h
IR B 5, PrhiomfEisE] 569.83 MPa, JE{IZR[EAK
2 1.44%, (HFEMCIREEAR T I R B TSR, .
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