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Abstract: Selective laser melting (SLM) is a metal additive manufacturing technology based on powder bed melting that
enables rapid melting and solidification by scanning the metal powder layer by layer with a high-energy laser beam and
finally forms dense metal parts with complex geometric structures. This technology offers significant advantages in
aerospace, biomedical and automotive manufacturing because of its high degree of digital design freedom, excellent
material utilization and near-net formation. As representative lightweight structural materials, Al-Si alloys have become a
research hotspot in the field of metal additive manufacturing because of their low density, high specific strength and wide
solidification interval adapted for the SLM process. However, the mechanical properties of SLM-formed Al-Si alloys still
have significant defects: their plasticity is insufficient (approximately 7% in the horizontal direction and approximately 4%
in the vertical direction), and they have severe anisotropy, which makes it difficult to meet the requirements of high
reliability of load-bearing components in the aerospace field. In this paper, the dynamic changes in the furnace hearth of
Al-Si alloys with different SLM systems are analysed, the microstructure characteristics, mechanical properties and effects
of heat treatment on the mechanical properties of selective laser melted Al-Si alloys are reviewed, and future composition
modifications of Al-Si alloys are proposed.
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Fig.1 Schematic diagram of the SLM equipment®!
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Fig.2' SLM molten pool: (a) molten pool morphology generated by SLM; (b) parallel to the laser scanning plane; (c) perpendicular to
the laser scanning plane!'*!®!
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Fig.3 Length, width and depth of the molten pool, aspect ratio
and width-to-depth ratio: (a) different laser powers; (b) different
scanning rates; (c) different laser beam diameters!™
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Fig.4 Dynamic solidification of the aluminium-silicon alloy molten pool: (a) grain structure simulation along the scanning direction;
(b) solidification behaviour along the scanning direction; (¢) grain structure simulation along the scanning direction; (d) EBSD analysis
along the stacking direction of the grain map®*!
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Fig.5 Molten pool morphology of SLMed alloy and composite materials: (a) AlSi10Mg alloy; (b) SiC/AlSi10Mg; (c) TiB,/AlISi10Mg;

(d) change in size of the molten pool
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Fig.6 EBSD diagram of the SLM-formed AlSil0Mg alloy parallel and perpendicular to the forming direction®”
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Fig.7 Microstructure observed in the side view of SLMed x%TiByAlSi10Mg composite: (a~c) 0.5 wt.%; (d~f) 2 wt.%; (g) 5 wt.%;
(h) 8 wt.%; (i) average grain diameter changes with TiB, and particle content. The illustration shows the evolution of the corresponding
grain length-diameter ratio®™
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Fig.9 Microstructure of SLM-ZrO,/AlSi10Mg: (a) three-dimensional construction of ZrO,/AlSi10Mg; (b) SEM image of the xy plane;
(c) SEM image of the xz plane®
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Fig.11 Microstructure comparison between selective laser melted and cast Al-Si alloys: (a) low-magnification microstructure of an
Al-Si alloy formed via SLM; (b) high-magnification microstructure of an Al-Si alloy formed via SLM; (c) EBSD diagram of an Al-Si
alloy formed via SLM; (d) microstructure of a cast Al-Si alloy®*

x 1 AEHH SLM K Al-Si & &1 15 1% EE
Tab.1 Mechanical properties of SLM—fabricated Al-Si alloys reported in different studies

Materials Condition Hardness(HV) YS/MPa UTS/MPa Ef/% Reference
As-SLMed - ~270 ~375 ~4 [56]
As-SLMed ~136 - ~396 ~3.5 [57]
As-SLMed 139~146 - ~360 ~6 [58]
As-SLMed ~133 ~322 ~434 ~53 [46]
SLM+solution at 450 C ~90 ~196 ~282 ~13.4 [46]
AISi10Mg SLM+solution at 550 'C ~60 ~90 ~168 ~23.7 [46]
SLM+T6 ~78 - ~187 ~19.5 [46]
As-SLMed 125 ~268 ~333 ~1.4 [59]
SLM+T6 ~103 ~239 ~292 ~3.9 [59]
As-SLMed - ~255 ~377 ~1.2 [60]
SLM+annealing - ~158 ~256 ~9.9 [60]
SLM+T6 - ~210 ~284 ~4.9 [60]
SLM-+tsolution - ~110 ~190 ~25 [50]
AlSil2 As-SLMed - ~260 ~380 ~3 [61]
SLM+annealing - ~95 ~140 ~15 [61]
AlSi7Mg0.3 As-SLMed - ~200 ~400 12~17 [62]
As-SLMed ~150 354.9 427.7 2.54 [63]
AlSi7Mg0.75
SLM-+annealing ~110 275.4 360.2 4.57 [63]
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Fig.12 Microstructure of Al-12Si formed by SLM after heat treatment: (a) 15 min; (b) 30 min; (c) 2 h; (d) 4 h*”

https://www.cnki.net



SRl ES PRI

- 1202 -

FOUNDRY TECHNOLOGY

Vol.46 No.12
Dec. 2025

PR RE G A R B 22 AL s E R, ot
B A TE T AR R TR I IR
[ P A T A 25508 il it 2 30 DA OR B U RS B2, 9t
VA YL B (10°~10° K/s) 5 ¥ A1 3 3 1) 25 [|) 5 ok
PE T BOH R A (R B B2 X)) 55 45 Al b (1 B0 32 1X) X
A AL EE T B, S A4 ) 0 2 M B 45 1) S5k 1) DG
S

(2)SLM JJE R it G 4 DAL PR S 58 1 B0 Ay 1Y)
PRI L4540 S b [T i A i 2P g !
FELTeqhs G e, R A 130~150 HV, J#
JIR 58 & 250~350 MPa, 1% BR T 47 3% B 380~450 MPa,,
SR, HIBPE AR JE UK /3E B AR 7%/4%) .45 17
S E, IR THR B 35 O U
& FIPIE LAl

(3) b FEE i Ostwald ZEHLHIIESET IR o-Al
FER T S AR BT AL S BR AR W] R R
2 23.7%, (A2 HERE 5 BE T (2 168 MPa),, i i #4
Ak B (>300 C) A RE 175 A 3k A AH (40 Mg,Si) sl e Vi AH
(4n AlFeSi)HT i, 75 38 i B 43 15 11K 1 45 i 55 — AH
ik,

(4) 57 i 4t 5 58 A 4 (A0 AISi10Mg) B 7E 3
B (>99.9%) Fl 5 JiF (>400 MPa) | & M AL 5, HZ
FRTHEE S SAT, ML AT TR = R T oK
Fok T R A 2 AI-Nb-B 414k 7 | Sr 25 JFi5)
52 R H GUHE | GERE R B - B0k — 4% 1) 5= M 00
W OEAR S, HEsh ootk A 409 T AL N H 5 bn ik
NIE,
32 RE

FR A [ A SR AR, VR E A AR W58 7 ]
ATLLR 7 T 26T

(DiE+#E A1-Nb-B 44k 4b 3 A1Si10Mg & 42,
5 A1-Ti-B M, ol #iBh5 Si b 3, 9f H s m 3 oA
SRR G MR,

()4 Sr AE F Ab B A1Si10Mg & 4, i i Sr
JCER MBI & S RORA LTI, BEEH S48
W Si BS540, 751 AALSI,Sr., & A A 9

)R AR Tl R 77K, TR A1Si10Mg
145 it Kooy et JF 2 DOROB IS A 55
=ik AISi10Mg & 4, W58 7 [n] HL A fif B Re €6

i AI-Nb-B 404k 575 Sr 48 5 ) 9 B [ VR H
A R SLM B SRk 4 i PE S 45 1 S
AHIF 5T AAL g 0 25 0 % 400 4 L s v RE A R A ke T
22, ARy At 4 Ja 3G A T AR RS T AR A
WEH AT — L IRR ZH e G SR If
I Sh b A & bR L UE

https://www.cnki.net

SE WK

[1] WILLIAMS J C, STARKE E A JR. Progress in structural materials
foraerospace systems[J]. Acta Materialia, 2003, 51(19): 5775-5799.

[2] HEINZ A, HASZLER A, KEIDEL C, MOLDENHAUER S,
BENEDICTUS R, MILLER W S. Recent development in alumini-
um alloys for aerospace applications[J]. Materials Science and En-
gineering: A, 2000, 280(1): 102-107.

[3] XUWF,LUOY X, ZHANG W, FU M W. Comparative study on
local and global mechanical properties of bobbin tool and conven-
tional friction stir welded 7085-T7452 aluminum thick plate [J].
Journal of Materials Science & Technology, 2018, 34(1): 173-184.

[4] KIMURA T, NAKAMOTO T, OZAKI T, SUGITA K, MIZUNO
M, ARAKI H. Microstructural formation and characterization
mechanisms of selective laser melted Al-Si-Mg alloys with increas-
ing magnesium content[J]. Materials Science and Engineering: A,
2019, 754: 786-798.

[5] M. 806 1 X % 4k E TIN/AISi10Mg & 4 44 k)20 414 fig

L P ALHLELD]. 7 AR R LT R4 2020.
GAO C F. Study on microstructure, properties and strengthen-
ing-toughening mechanism of TiN/AISil0Mg composites formed
by selective laser melting[D]. Guangzhou: South China University
of Technology, 2020.

[6] ZHANG S Z, CHEN Z,WEI P, HUANG K, ZOU Y T, YAO S, LI
M, LU B H, XING J D. Microstructure and properties of a
nano-ZrO,-reinforced AlISil0Mg matrix composite prepared by
selective laser melting[J]. Materials Science and Engineering: A,
2022, 838: 142792.

(7] SREE, 2 k5, kiR, 5 OGB4 8 B R 5%
HERE[T]. WOE S5 O6 R 5221 , 2019, 56(10): 35-44.

ZHANG J L, LI F L, ZHANG H J. Research progress on prepara-
tion of metallic by selective laser melting[J]. Laser & Optoelectron-
ics Progress, 2019, 56(10): 35-44.

[8] BARTKOWIAK K, ULLRICH S, FRICK T, SCHMIDT M. New
developments of laser processing aluminium alloys via additive
manufacturing technique [J]. Physics Procedia, 2011, 12(A): 393-
401.

(9] FI . Th [ A I A9 O o DX fh 1 28 L B B 4% P T 5

[D]. /M AEH HL T K 2%, 2018.

BAI'Y C. Research on the Mechanism and properties controllabili-

ty of selective laser melting of maraging steel[D]. Guangzhou: South

China University of Technology, 2018.

OLAKANMI E O, COCHRANE R F, DALGARNO K W. A re-

view on selective laser sintering/melting (SLS/SLM) of aluminium

[10

=

alloy powders: Processing, microstructure, and properties [J].
Progress in Materials Science, 2015, 74: 401-477.

[11] MURR L E, GAYTAN S M, RAMIREZ D A, MARTINEZ E,
HERNANDEZ J, AMATO K N, SHINDO P W, MEDINA F R,
WICKER R B. Metal fabrication by additive manufacturing using
laser and electron beam melting technologies[J]. Journal of Materi-
als Science & Technology, 2012, 28(1): 1-14.

[12] YADROITSEV I, GUSAROV A, YADROITSAVA I, SMUROV L
Single track formation in selective laser melting of metal powders
[J]. Journal of Materials Processing Technology, 2010, 210 (12),
1624.



(EEEFARN12/2025

R, F ERHLBUREAERRHR

<1203-

[13] XIA M J, GU D D, YU G Q, DAI D H, CHEN H Y, SHI Q

M. Influence of hatch spacing on heat and mass transfer, thermo-
dynamics and laser processability during additive manufacturing of
Inconel 718 alloy[J]. International Journal of Machine Tools and
Manufacture, 2016,109: 147-157.

[14] WEIP, WEIZY, CHEN Z, L1J F, ZHANG S Z, DU J. Numerical

simulation and parametric analysis of selective laser melting
process of AlSi10Mg powder[J]. Applied Physics A, 2017, 123(8):
540.

[15] YASA E, DECKERS J, KRUTH J P. The investigation of the influ-

[16]

[17]

[18]

[19]

[20]

ence of laser re-melting on density, surface quality and microstruc-
ture of selective laser melting parts[J]. Rapid Prototyping Journal,
2011, 17(5): 312-327.

T SRR OB 1B AISII0OMg & 4 41 415 ¥ RE F 5% [D).
gl Z BT KA, 2017,

WANG X C. Microstructure and properties of selective laser melt-
ing AlSi10Mg alloy[D]. Maanshan: Anhui University of Technolo-
gy, 2017.

TR, R S8, BEe. BOCRE L ES B H )2
TEAL 02w B AEAG ], AR AL R 224 (A SR 22 R), 2019, 40(4):
537-542.

YU T B, SONG B X, XI W C, MA Z L. Influence of laser cladding
process parameters on morphology of cladding layer and its opti-
mization[J]. Journal of Northeastern University (Natural Science),
2019, 40(4): 537-542.

LALAS C, TSIRBAS K, SALONITIS K, CHRYSSOLOURIS G.
An analytical model of the laser clad geometry[J]. The Internation-
al Journal of Advanced Manufacturing Technology, 2007, 32: 34-
41.

) A BN I, RS O o D A G B T S B A
P R )] AR 5 HOR 2020, 52(1): 134-142.
XIANG Z W, YIN M, YIN G F, WANG L. Influence of critical
process parameters on the thermal physical process in selective laser
melting[J]. Advanced Engineering Sciences, 2020, 52(1): 134-142.
BIDARE P, BITHARAS I, WAND R M, ATTALLAH M M,
MOORE A J. Fluid and particle dynamics in laser powder bed fu-
sion[J]. Acta Materialia, 2018, 142: 107-120.

CHEN S J, GUILLEMOT G, GANDIN C A. Three-dimensional
cellular automaton-finite element modeling of solidification grain
structures for arc-welding processes[J]. Acta Materialia, 2016, 115,
448-467.

[22] LI X X, TAN W D. Numerical investigation of effects of nucleation

(23]

mechanisms on grain structure in metal additive manufacturing[J].
Computational Materials Science, 2018, 153: 159-169.

WEI L S, ZHANG X X, QIAN M F, MARTIN P G, GENG L,
SCOTT T B, PENG H X. Compressive deformation of polycrys-
talline Ni-Mn-Ga alloys near chemical ordering transition tempera-
ture[J]. Materials & Design, 2018, 142: 329-339.

[24] ABOULKHAIR N T, SIMONELLI M, PARRY L, ASHCROFT I,

TUCK C, HAGUE R. 3D printing of aluminum alloys: Additive
manufacturing of aluminium alloys using selective laser melting[J]
Progress in Materials Science, 2019, 106: 100578.

[25] LIU X H, ZHAO C C, ZHOU X, SHEN Z J, LIU W. Microstructure

SRl ES PRI

of selective laser melted AlSilOMg alloy[J]. Materials & Design,

https://www.cnki.net

2019, 168: 107677.

[26] #5353 XYL, £ HY), 2B ORI 6 & KR HE

[27

[28

—

]

A ARG IS S R [D]. o E A 648 24,2022, 32(1): 50-65.
CAIZY, LIUHJ, WANG R C, PENG C Q. Progress in aluminum
alloys and composites fabricated by selective laser melting[J]. The
Chinese Journal of Nonferrous Metals, 2022, 32(1): 50-65.
SIMCHI A, GODLINSKI D. Effect of SiC particles on the laser
sintering of Al-7Si-0.3Mg alloy[J]. Scripta Materialia, 2008, 59(2):
199-202

WOO Y, HWANG T, OH I, SEO D. Analysis on selective laser
melting of WC-reinforced H13 steel composite powder by finite
element method [J]. Advances in Mechanical Engineering, 2019,
11(1): 1-11.

[29] GUD D, YANG Y, XIL X, YANG J K, XIA M J. Laser absorption

behavior of randomly packed powder-bed during selective laser
melting of SiC and TiB, reinforced Al matrix composites[J]. Optics
& Laser Technology, 2019, 119, 105600.

[30] WANG P, ECKERT J, PRASHANTH K, WU M W, KABAN [, XI

[31

[32

]

]

L X, SCUDINO S. A review of particulate-reinforced aluminum
matrix composites fabricated by selective laser melting[J]. Transac-
tions of Nonferrous Metals Society of China, 2020, 30(8): 2001-
2034.

TAN H, HAO D P, AL-HAMDANI K, ZHANG F Y, XU Z K,
CLARE A T. Direct metal deposition of TiB/AlSil0Mg compos-
ites using satellited powders[J]. Materials Letters, 2018, 214: 123-
126.

MENG C, CUI H C, LU F G, TANG X H. Evolution behavior of
TiB, particles during laser welding on aluminum metal matrix
composites reinforced with particles[J]. Transactions of Nonferrous
Metals Society of China, 2013, 23(6): 1543-1548.

[33] GREGSON P J, HARRIS S J. Aluminum alloys 2002[M]. Switzer-

[34

]

land: Trans Tech Publications Ltd, 2002.

2 i g T A AR B PO A Al O 14 5 B ik ) ) R F 5
[D]. ®I . PR K% ,2010.

LI R D. Research on the key basic issues in selective laser melting
of metallic powder[D]. Wuhan: Huazhong University of Science
and Technology, 2010.

[35] PN, Wil , SR SCHE sk HE . 0%k X )5 1k ZrO/AISi10Mg & &

[36

[37

=

—

HRHA AL B S 2L T 2 PR RE[T]. 44 R T & 5 AT, 2024, 39
(1):38-46, 118.

SUN M, YANG Q, HUA W J, ZHANG J X. Microstructure and
mechanical properties of laser selective melting ZrO,/AlSi10Mg
composites after heat treatment [J]. Materials Development and
Application, 2024, 39(1): 38-46, 118.

e BRI GR  ERTR X J . BE X EOE IS L WC/AISi10Mg & &
AR THOUE 20 8% 55 M R [J]. A R4, 2019, 33(22): 3789-
3794.

YE H, ZHANG J Q, HUANG J Q, LIU Y. Microstructure and
fatigue properties of selected laser-melted WC/AISil0Mg compos-
ites[J]. Materials Reports, 2019, 33(22): 3789-3794.

THUS L, KEMPEN K, KRUTH J P, VAN HUMBEECK 1J.
Fine-structured aluminium products with controllable texture by
selective laser melting of pre-alloyed AlSilOMg powder[J]. Acta
Materialia, 2013, 61(5): 1809-1819.



1204 -

FOUNDRY TECHNOLOGY

Vol.46 No.12
Dec. 2025

[38] XIAO Y K, CHEN H, BIAN Z'Y, SUN T T, DING H, YANG Q,

WU Y, LIAN Q, CHEN Z, WANG H W. Enhancing strength and
ductility of AISi10Mg fabricated by selective laser melting by TiB,
nanoparticles[J]. Journal of Materials Science & Technology, 2022,
109, 254-266.

[39] YE H Z. An overview of the development of Al-Si-alloy based

material for engine applications[J]. Journal of Materials Engineer-
ing and Performance, 2003, 12(3): 288-297.

[40] AN, HA S PR O OB T2 1 i 5 2 PR RE AT 5T

[D]. BT R WIHL T K2 ,2019
GUAN J R. Process control, microstructure and properties of se-
lective laser melted aluminium alloy[D]. Kunming: Kunming Uni-

versity of Science and Technology, 2019

[41] WANG Q G, DAVIDSON C J. Solidification and precipitation

behaviour of Al-Si-Mg casting alloys[J]. Journal of Materials Sci-
ence, 2001, 36: 739-750.

[42] UL, BUGTE. @A 4 B0 e X R Ak B i 58 BUIR 1]

WOL S G 2% #E 2018, 55(1): 22-28.

ZHU H H, LIAO H L. Research status of laser selective melting
forming of high-strength aluminum alloy [J]. Laser & Optoelec-
tronics Progress, 2018, 55(1): 22-28.

[43] ZHANG S Z, CHEN Z, WEI P, HUANG K, ZOU Y T, YAO S, LI

[44]

M, LU B H, XING J D. Microstructure and properties of a
nano-ZrO,-reinforced AlISil0Mg matrix composite prepared by
selective laser melting[J]. Materials Science and Engineering: A,
2022, 838: 142792.

DELAHAYE J, TCHUINDJANG J T, LECOMTE-BECKERS J,
RIGO O, HABRAKEN A M, MERTENS A. Influence of Si pre-
cipitates on fracture mechanisms of AlSil0Mg parts processed by
Selective Laser Melting[J]. Acta Materialia, 2019, 175: 160-170.

[45] BOIGPC, W, EA g, XA B B, £ O SO0k X fb

2024 etk AISi10Mg & 4 [J]. A @4 & 2% i, 2022, 32(11):
3258-3267.

JIAZQ,GAO T, WANG G L, LIU X F, ZHAO G Q, WANG X B.
Laser selective melting 2024 modified AlSil0Mg alloy[J]. Chinese
Journal of Nonferrous Metals, 2022, 32 (11): 3258-3267.

[46] LI W, LIS, LIU J, ZHANG A, ZHOU Y, WEI Q S, YAN C Z, SHI

Y S. Effect of heat treatment on AlSilOMg alloy fabricated by
selective laser melting: Microstructure evolution, mechanical prop-
erties and fracture mechanism[J]. Materials Science and Engineer-
ing: A, 2016, 663: 116-125.

[47] LI X P, WANG X J, SAUNDERS M, SUVOROVA A, ZHANG L

[48]

C,LIU Y J, FANG M H, HUANG Z H, SERCOMBE T B. A selec-
tive laser melting and solution heat treatment refined Al-12Si alloy
with a controllable ultrafine eutectic microstructure and 25% ten-
sile ductility[J]. Acta Materialia, 2015, 95: 74-82.
CALVO-DAHLBORG M, POPEL P S, KRAMER M J, BESSER
M, MORRIS J R, DAHLBORG U. Superheat-dependent mi
crostructure of molten Al-Si alloys of different compositions
studied by small angle neutron scattering[J]. Journal of Alloys and
Compounds, 2013, 550: 9-22.

[49] LIU W D, YE L M, LIU K X. Micro-nano scale ripples on metallic

SRl ES PRI

glass induced by laser pulse[J]. Journal of Applied Physics, 2011,
109(4): 043109-043109-5.

https://www.cnki.net

[50]

[51]

[52]

[53]

[54]

[55]

[56]

MCDONALD S D, NOGITA K, DAHLE A K. Eutectic nucleation
in Al-Si alloys[J]. Acta Materialia, 2004, 52(14): 4273-4280.
GREMAUD M, ALLEN D R, RAPPAZ M, PEREPEZKO J H.
The development of nucleation controlled microstructures during
laser treatment of Al-Si alloys [J]. Acta Materialia, 1996, 44 (7):
2669-2681.

PEI Y T, DE HOSSON J T M. Functionally graded materials
produced by laser cladding[J]. Acta Materialia, 2000, 48(10): 2617-
2624.

SURYAWANSHI J, PRASHANTH K G, SCUDINO S, ECKERT
J, PRAKASH O, RAMAMURTY U. Simultaneous enhancements
of strength and toughness in an Al-12Si alloy synthesized using se-
lective laser melting[J]. Acta Materialia, 2016, 115: 285-294.
CHEN B, MOON S K, YAO X, BI G, SHEN J, UMEDA J, KON-
DOH K. Strength and strain hardening of a selective laser melted
AlSi10Mg alloy[J]. Scripta Materialia, 2017, 141: 45-49.

LADOS D A, APELIAN D, MAJOR J F. Fatigue crack growth
mechanisms at the microstructure scale in Al-Si-Mg cast alloys:
Mechanisms in the near-threshold regime[J]. Acta Materialia, 2006,
54(8): 1475-1486.

READ N, WANG W, ESSA K, ATTALLAH M M. Selective
laser melting of AlSilOMg alloy: Process optimisation and me-
chanical properties development[J]. Materials & Design, 2015, 65:
417-424.

[57] KEMPEN K, THIJS L, VAN HUMBEECK J, KRUTH J P. Pro-

[58]

[59]

[60]

cessing AlSil10Mg by selective laser melting: Parameter optimisa-
tion and material characterisation[J]. Materials Science and Tech-
nology, 2015, 31(8): 917-923.

WEIP, WEIZY,CHENZ, DUJ,HEY Y,LIJF, ZHOU Y T.
The AISi10Mg samples produced by selective laser melting: Single
track, densification, microstructure and mechanical behavior [J].
Applied Surface Science, 2017, 408: 38-50.

ABOULKHAIR N T, MASKERY I, TUCK C, ASHCROFT I,
EVERITT N M. The microstructure and mechanical properties of
selectively laser melted AlISilOMg: The effect of a conventional
T6-like heat treatment [J]. Materials Science and Engineering: A,
2016, 667: 139-146.

FOUSOVA M, DVORSKY D, MICHALCOV A A, VOJECH D.
Changes in the microstructure and mechanical properties of addi-
tively manufactured AlSilOMg alloy after exposure to elevated
temperatures [J]. Materials Characterization, 2018, 137: 119-126.

[61] PRASHANTH K G, SCUDINO S, KLAUSS H J, SURREDDI K B,

[62]

[63]

[64]

LOBER L, WANG Z, CHAUBEY A K, KUHN U, ECKERT J. Mi-
crostructure and mechanical properties of Al-12Si produced by se-
lective laser melting: Effect of heat treatment[J]. Materials Science
and Engineering: A, 2014, 590(2): 153-160.

KIMURA T, NAKAMOTO T. Microstructures and mechanical
properties of A356 (AlSi7Mg0.3) aluminum alloy fabricated by
selective lasermelting[J]. Materials & Design, 2016, 89: 1294-1301.
BAI 'Y C, YANG Y Q, XIAO Z F, ZHANG M K, WANG D.
Process optimization and mechanical property evolution of
AlSiMg0.75 by selective laser melting[J]. Materials & Design, 2018,
140: 257-266.

BUCHBINDER D, SCHLEIFENBAUM H, HEIDRICH S, MEIN-



(EEEFARN12/2025

R, E ERHABLAEEEMREHER <1205-

ERS W, BULTMANN J. High power selective laser melting (HP
SLM) of aluminum parts[J]. Physics Procedia, 2011, 12(A): 271-278.

[65] GU D D, MEINERS W. Microstructure characteristics and forma-

[66]

SRl ES PRI

tion mechanisms of in situ WC cemented carbide based hard-
metals prepared by selective laser melting[J]. Materials Science and
Engineering: A, 2010, 527(29-30): 7585-7592.

CALIGNANO F, LORUSSO M, PAKKANEN J, TREVISAN F,
AMBROSIO E P, MANFREDI D, FINO P. Investigation of accu-

racy and dimensional limits of part produced in aluminum alloy by

https://www.cnki.net

selective laser melting[J]. The International Journal of Advanced
Manufacturing Technology, 2017, 88: 451-458.

=) 2. Fvab B 2 DOOBIE AL RO AL-Si-Mg & 4 4405 Pk
52 MR [D]. ¥ B < 2 B Al K 3% ,2020.

XIN'Y C. The Influence of heat treatment on the microstructure
and properties of Al-Si-Mg alloy formed by selective laser melting
[D]. Shenyang: Shenyang University of Technology, 2020.

(FEAL S B SCH)



