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Abstract

This study focuses on the AlSi10Mg lattice structure manufactured by selective laser melting,
and systematically explores the effects of different heat treatment methods on its microstructure
and compression performance. The compression performance was evaluated through quasi-static
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compression experiments, and the relationship between heat treatment methods, microstructure,
and performance was thoroughly studied. The results showed that different heat treatment me-
thods had a significant impact on the microstructure and compressive properties of AlSi10Mg,
providing important references for the mechanical properties and microstructure research of Al-
Si10Mg alloys manufactured by selective laser melting in the future. Of particular note, after expe-
rimental verification, the optimal heat treatment process is 525°C-2 h-air cooling + 180°C-6 h-air
cooling.
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ASCHEFE AL ) AISILOM Wi AR A2 sy e 1 7R S PErE ORI PR 7E — B RL& T Yb Ol
LA ) EOS 280 3D T EIHL EHEATRI(BR N A, 400 Wi BOLIRER, 100 pm). HFHTA HIFE AL
PRARAE SR HIME, B ERIEE R, SRS R R B Al PRI AE, T A P 0k
BT EEAZRILE 0.6% AT o LEAEFIHTENHLIR R A IHOE T 209 300 W, 45185 7 1000 mm/s, f
JE4 30 um, ABIIEIEEA 120 um, ACFESHULE 2.

Table 1. Chemical composition of AlSi10Mg powder (wt%)
& 1. AISi10Mg # R B L2 AR 53 (Wt%)

JLE Si Mg Fe Zn Cu Ni Ti Al
4 10.068 0.292 0.135 0.06 0.045 0.03 0.005 Bal.

Table 2. Processing parameters for selective laser melting
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Figure 1. Lattice structure and solid blocks of AlSi10Mg alloy
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Table 3. Detailed heat treatment procedures
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Figure 2. Compression Curve of AISi10Mg Lattice Structure with Artificial Aging Treatment. (a) Artificial aging treatment
samples with different cooling methods; (b) Artificial aging treated samples with different heat treatment times
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Figure 3. Compression process of original and artificially aged samples
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Figure 4. Maximum crushing peak force of artificially aged samples with different cooling methods and heat treatment times
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Table 4. Specific values of maximum crushing peak force of samples subjected to different artificial aging treatments
= 4. FEIALRSCENF R XEREEDBASE

e B Kt 77 (KN) FE i > INERH WA ()

JE A 5.299 (1) 180°C-8 h-% 4.663 (—12.01%)
180°C-4 h-%* 6.376 (+20.32%) 180°C-6 h-fill ¥4I 5.967 (+12.61%)
180°C-6 h-= 5.474 (+3.3%) 180°C-6 h-J 5.166 (—2.51%)
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Figure 5. Compression curve of AlSi10Mg lattice structure treated with solid solution. (a) Solid solution treated samples
with different cooling methods; (b) Solid solution treated samples with different heat treatment times
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Figure 6. Compression curves of samples treated with solid solution and artificial aging at different heat treatment times
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Figure 7. Compression process of solid solution treated samples
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Figure 8. Maximum crushing peak force of samples subjected to different solid solution treatments and solid solution treat-
ments + artificial aging treatment
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Figure 9. Specific energy absorption of samples treated with different solid solution treatments and solid solution treatments
+ artificial aging treatment
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Table 5. Specific values of maximum crushing peak force and specific energy absorption for samples treated with solid solu-
tion and solid solution + artificial aging
72 5. EiBCIBFIE R IR+ A AT IR A0 A B oK R SR I E D RO EL IR s i LR BB

FE b B KR IR UEEAE 77 (KN) LR e (KI/kg)
525°C-1 h-%% 2.186 (~58.75%) 4.12 (-5.07%)
525°C-2 h-%% 2.076 (—60.82%) 434 (1)
525°C-3 h-%% 1.601 (—69.79%) 3.64 (-16.13%)

525°C-2 h-#il ¥4 2.091 (—60.54%) 4.23 (-2.53%)
525°C-2 h-Jf 1.711 (-67.71%) 3.69 (~14.98%)
SHT +180°C-4 h-%* 2.21 (-58.29%) 4.41 (+1.61%)
SHT +180°C-6 h-% 2.2 (-58.48%) 4,51 (+3.92%)
SHT +180°C-8 h-%* 2.15 (-59.43%) 4.29 (-1.16%)
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Figure 10. Surface microstructure characteristics of the original component and samples treated with different cooling me-
thods through solid solution treatment. (a) Original; (b) 525°C-2 h-refrigerant; (c) 525°C-2 h-air; (d) 525°C-2 h-furnace
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Figure 11. Surface microscopic characteristics of solid solution treatment and artificial aging treatment samples with differ-
ent heat treatment times. (a) SHT + 180°C-4 h-air; (b) SHT + 180°C-6 h-air; (¢c) SHT + 180°C-8 h-air
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