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Abstract: Aluminium matrix composites have remarkable mechanical properties that can satisfy the application
requirements of high-performance structural materials in the aerospace field. However, the heat treatment process of
aluminium matrix composites mostly follows the process of matrix materials, ignoring the interaction between particle
reinforcement and the precipitated phase. In this paper, TiB,/Al-4.5Cu-1Mn-0.3Mg composites with different TiB, particle
contents (0 wt.%, 1 wt.%, 2 wt.%, and 3 wt.%) were prepared via in situ reactions, and the effects of the TiB, particle
content on the microstructure and mechanical properties of the aluminium-copper matrix composites were investigated. The
results show that with increasing TiB, particle content, the grains of the as-cast composites gradually transform from
dendritic crystals to fine isometric crystals. Concurrently, the peak solution temperature required for T6 heat treatment
decreases as the solution time and aging time decrease. The quantity and size of the precipitated phase decrease, and the
yield strength and elastic modulus of the materials increase, whereas the elongation decreases. Notably, the
3TiBy/Al-Cu-Mn-Mg composite after T6 treatment has the highest yield strength (467.4 MPa) and ultimate tensile strength
(505.3 MPa), surpassing those of the base alloy by 36.9% and 14.4%, respectively.
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Fig.1 Dimensions of the tensile test sample
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Fig.2 XRD results of the xTiBy/Al-Cu-Mn-Mg composites
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Fig.3 Microstructures of the as-cast xTiB,/Al-Cu-Mn-Mg composites: (a) 0 wt.% TiB,; (b) 1 wt.% TiB,; (¢) 2 wt.% TiBy;
(d) 3 wt.% TiB,

https://www. cnk1. net



H [

Vol.46 No.01

68 FOUNDRY TECHNOLOGY Jan.2025
250 7 ) 2 7 R [ Bsf i (] — 9 5 D HE S 0 4 246 T [ -
ol RSP TE THT  BELA R A 900 R o 1 B
g KL, B & TiB, URL S 5 38 00, b4} v i) A3 i 2 218
Z150r 120.9 T 1) A5 P 7 TRV P T TR AR T A R
5 ool /T/ 5 RSB N R
& I 2.2 xTiB/Al-Cu-Mn-Mg E & # B HALETE
2 s0p /% /% SN
o b TSR TiB, UKL I AN N A & X AR A A

Base alloy 1 wt.% TiB,2 wt.% TiB,3 wt.% TiB,
& 4 ¥TiB,/Al-Cu-Mn-Mg & £ #4353 ok ) ~F
Fig.4 Average grain size of the xTiB,/Al-Cu-Mn-Mg composites
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Fig.5 SEM and EDS image of 3TiB,/Al-Cu-Mn-Mg Composite: (a, b) SEM image; (c~f) EDS map result of (a); (g, h) EDS point
scan results
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Fig.6 DSC curves of the xTiB,/Al-Cu-Mn-Mg composites
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Fig.7 Solution temperature-hardness curves of the
xTiBy/Al-Cu-Mn-Mg composites
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Fig.8 Solution time-hardness curves of the xTiB,/Al-Cu-Mn-Mg
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Fig.9 Aging time-hardness curves of the xTiB,/Al-Cu-Mn-Mg
composites
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Tab.1 Heat treatment parameters of the
xTiBy/Al-Cu-Mn-Mg composites

Material Solution parameter Aging parameter
Al-Cu-Mn-Mg 525°C/10h 175 C/8h
1TiB,/Al-Cu-Mn-Mg 520 'C/10h 175°C/8h
2TiBy/Al-Cu-Mn-Mg 520 'C/8 h 175 C/6h
3TiBy/Al-Cu-Mn-Mg 515°C/4h 175 C/6h
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Fig.10 Microstructures of the xTiB,/Al-Cu-Mn-Mg composites in the T6 state: (a) 0 wt.% TiB,; (b) 1 wt.% TiB,; (c) 2 wt.% TiBy;
(d) 3 wt.% TiB,
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Fig.11 Tensile curves of the xTiBy/Al-Cu-Mn-Mg composites
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Tab.2 Mechanical properties of the xTiB,/Al-Cu-Mn-Mg

composites
Yield Tensile Elongation Elastic
Material
strength/MPa strength/MPa /% modulus/GPa

Base alloy 341.3 441.6 4.47 71.7
1 wt.% TiB, 3929 488.6 4.61 72.7
2 wt.% TiB, 415.1 4594 2.47 73.4
3 wt.% TiB, 467.4 505.3 1.63 75.4
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Fig.12 Tensile fracture morphology of the xTiB,/Al-Cu-Mn-Mg composites: (a) 0 wt.% TiB,; (b) 1 wt.% TiB,; (c) 2 wt.% TiB,;
(d) 3 wt.% TiB,
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