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Fig. 1 Schematic diagram of gravity casting, sampling location, tensile specimen, and pouring spiral line
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Fig. 2 Microstructure of A356.2 aluminum alloy as-cast
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Fig. 3 SEM organization and EDS analysis of A356.2 aluminum alloy before casting
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Fig. 4 Schematic of A356.2 aluminum alloy flowability test
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Tab. 1 Grain size at different positions of the casting
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Fig. 6 SEM images of different locations of typical casting after T6 heat-treated

2.4 BHEHFENEHDFEEDT

DRI TR IR FH AR BN BT 2REE
o, SERWET (a) # (d) Fimx. NIRRT, 70
SRR INAISTI-1BRYEHHEEEEHY 65/, S{UE

BEAK, EPUEMEEENES . LT6HRWEIEF,

FUSUEEERERS, KEHV 110G . ARFMN
Al-5Ti-1BRYEH S, BHSUERERIRK, X2
BRTzEHRK, HHRMNEFHT—, REHREH



2025% $E1080/574%5

EBSE Founore

75 300
74
73t 250+
2t
=T g 200t
%70 g 150}
69
68 - E 100}
67 s0l
M "
65 - : : - . - 0 s : T
1 2 3 4 0.00 0.02 0.06 0.08 0.10 0.00 0.01 0.02 0.03 0.04 0.15
FEPFALR: L flif e
(a) AINAI-Ti-B (b) AHAI-TI-B, ARHkbz (¢) AMAI-TI-B, Hubi
72 ek e 180
I . i 300
- —— AT 115 160 | e | I
; = AT
I 114 = ]
i & 120 ¢ ~ & 200+ /
T esl 113 & [ bt 150 b 3
§ = 80 |/ B
67f 112 & gl %mu-
661 * 0
65 1111 | s0l
I 20
e e 2 DL 9 ; : 9 : ’ -
10 1.5 20 25 30 35 40 00 002 006 008 0.10 00 002 004 006 008
SR filic s ffics
(d) JmAI-Ti-B (e) MAI-TIi-B, APt (f) MAI-Ti-B, Hubp

E7 RIS HGN R E R AR L8 RS- R AR 2

Fig. 7 Hardness and tensile stress-strain curves of different positions at the casting before and after T6 treatment
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Fig. 8 SEM images of tensile fracture surfaces at position 4 of the castings before and after heat treatment
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Influence of AI-5Ti-1B on Microstructure and Mechanical Properties of
Cast A356.2 Aluminum Alloy
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Zhejiang Mingdao Thermal Energy Technology Co., Ltd., Quzhou324000, Zhejiang, China)

Abstract:

This study investigates the effects of Al-5Ti-1B on the microstructure and mechanical properties of A356.2
aluminum alloy produced by traditional casting. The results demonstrate that the addition of 1% Al-5Ti-
1B effectively refines the o-Al grain size. Simultaneously, the refined a-Al grains provided more uniform
nucleation sites for eutectic Si, transforming its morphology from coarse elongated flake-like and needle-
like to finer rod-like and short needle-like structures with homogeneous distribution. The fluidity improved
after addition of 1% AI-5Ti-1B, reducing the porosity and improving the casting density of the samples
extracted from different locations of the components. These improvements ultimately increased the strength
and ductility simultaneously. After T6 heat treatment, the addition of 1% Al-5Ti-1B refined grain modifier to
A356.2 alloy castings resulted in an average yield strength of 224 MPa and elongation of 4.5%, representing
increases of 10.1% and 35.9%, respectively, compared to the unmodified A356.2 alloy.
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aluminium alloy; Al-5Ti-1B; microstructure; mechanical properties; cast
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