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Abstract: The size and content of SiC particles play crucial roles in determining the metallurgical quality and mechanical
properties of particle-reinforced aluminum matrix composites (PAMCs) fabricated via laser powder bed fusion (LPBF).
TiB/AlSi10Mg prealloyed powder was used as the matrix, and SiC particles with different sizes and volume fractions
(5 pm-5 vol.%, 5 pm-10 vol.%, and 20 pm-10 vol.%) were incorporated through mechanical mixing. The effects of the
SiC particle size and content on the densification behavior, process window, metallurgical defects, and mechanical
properties were systematically investigated. The results show that increasing the SiC content or particle size reduces
densification and narrows the processing window. The maximum relative densities of the 5 pm-5 vol.%, 5 pm-10 vol.%,
and 20 wm-10 vol.% samples are 99.1%, 98.2%, and 96.9%, respectively. Excessive addition or larger SiC particles tend to
induce porosity, cracking, and agglomeration defects, deteriorating the forming quality. The 5 vol.% SiC sample exhibits a
microhardness of 170 HV and a Young's modulus of 113.8 GPa, whereas those of the 10 vol.% SiC sample increase
to 200 HV and 130.6 GPa, respectively. A moderate SiC content combined with smaller particle size is beneficial for
achieving high densification and superior mechanical properties.
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POEH A R 445 il (laser powder bed fusion, LPBF)
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TFE ML S = 4R Y] | 455 & B B R IR 2
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P 0 2B, AL 2 i R A5 45 e A ) R Y
FHRTRE, 5 R B 0k 3 5 58 5L 52 A 4k (parti-
cle-reinforced aluminum matrix composites, PAMCs)
PRI FG vy L o B v DO BE A S 110 9L A i ) K R A
P o7 HERE , Z B THFSE N BTz S, (]
& 58 0 ) 48 T2 7 2B S 45 40 O TRIAF-AF — 22 Jm)
B, JETF UL, A H LPBF 4% A il i = M g 25 4 2 44
) PAMCs 1% ¥t B h — A~ 55 221 & ' J7 1) &7

H 7l LPBF JE PAMCs ¥ Ff i () 3 5 Uk A
SiC .TiB,.TiC . fil TiB,+TiC XUPAI 5™, Feng 2R
FH LPBF + AR XJ 1l 15 42 fk TiB,/AlISi10Mg #3 AR 4T
WIE S5 RE W A 6.5%( & 4 BOTiB, J& i FR
P75 B B T R (T 2 20%~50%) , HAf
K RA A B A0 58 T K (2 15%~16%), SR, HE—
ARG TiB, 7 i 1 2 38 i s ME BE | [ B 5 1k A%
AT R, L5 9 P DT AN R B s, Tk,
Geng U HE — 20 HUBAR I T H A7 & B B v ¢
P B SiC kM 5 53 LPBF il 4 7 5% FL 4
B)SiC+6.5% (i 2 43 $0)TiB/AISi10Mg & & #1 K},
£ SiC 1 TiB, BUBURL ) P R s e , I 22 M g 15
it — L&, Gu FR A LRI E ST
AlSi10Mg  SiC/AlSi10Mg #il TiB,/AlSi10Mg #4 ¥} ¢
LPBF b 7 vt A U 2 THT 1Y) 380 't W Wi 23 AR i L
Gy LA K i R RO RE B WU R R e, 2
B 7RI g 5 FURL AT 1 5 IO RS R oK JURL 1 AH
HAER R 2% WA OGO BER N, P A AR
BOET IR 8 T-AISi10Mg A Xue %509k Bl 4%
/NRSE ) SIC kL AT 45 5 SiC/AISi10Mg 3 A 1 4
B S (BT v S ok F A e ) o VTR RS ES
A 5L T A 0 R IR S, DT b 3 3 5 5 b
BHI 12 g

g LTk, B SRR Y RSH AN B 7 LPBF il
# PAMCs HOXHE Wi s A7 0 RE = 40 A OB IR Ik
LR 2R 04 425 il 5 e [ o AR A 7 0 3 52 | DT 5%
M) A Ak ) 355 A R 8 R AL T S 1, AN G 3L A AR R
P 5 E RECE A S T IE o R i R LB R e K
AUREL AT SR S R AT A1) 555 B4 Rk 1 S0 b A B
PP R RIS, SR, BT BT 5 22 M) = AR B — R
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FRGR B AL B s e, Rt PR 2 RUEE 2
R RGBT R T4k LPBF T A%, 45 il Bk
ISP R M iR PAMCs 1)l 45 il 2 oA B2 3L,
FEF B N ST & B AR S ), 45 A AE
TiB/AISi10Mg & & B4 L 75 T i BiF 58 B A 10, A 3¢
LL TiB/AISi10Mg il 45 4 K Sy FE 44 3 ik B TR
5l AR R F it 1 SiC B & 9k, 5 wm-5%,
5 wm-10%,20 pum-10%(1A& L5350, R SiC i
B RF 5 & & X% LPBF i JF PAMCs [ 80% & iR
G Pht . T O R EBETE LS s, Ak
LPBF T2 Z A & MR T 5 e AR 4 5 5

1 ZBEHMBESHAE

WF 5 2 56 44 BHL B TiB/AISi10Mg i & 4 8
K5 SiC ¥k, HAEA A4 TiB/AISi10Mg #il &
AN BRI WL . OmIR G 5 R %
A5 3 85 85 A H 4 TiBy/AISi10Mg #1 8, @&
FLA R A AR MR B R, RIS an
Bl la A1 b s, BA BAF KO8 B A e D Y
“TEBTZM AR ML RS N 1 TR SiC
KL s T 9K AR BR S B A 7 A RLAR AL dE S |
20 pm, JESLUE 1e FiR b2 nl o W3 2,

F 1 @IFICP-AESH £ 1 TiB/AISi10Mg#} 5K A 43
Tab.1 Composition of the TiB/AlISi10Mg powder
measured via [CP-AES
(mass fraction/%)

Al Ti B Cu Mg Fe Si
Bal. 4.10 1.93 0.004 0.37 0.14 10.89
% 2 SiC B4

Tab.2 SiC composition
(mass fraction/%)

SiC Ni Fe Co Mn Al C (0]
=999 <0.011 <0.014 <0.011 <0.03 <005 <002 <0.14

Xif R Ry AR ALK TR A (VP8 S U A R s
BN BB ) Y 4205 AT B ERBEAIL) , TR & R 4 AR 15 6
KA B LA TERAEHET SiC ORIK 43, BT
JE 120 °C,BFIE] 2 h, FHF IR A 3R 2R R E X Sk 35
Hamp T BB BT L 1:3, A B 1k TiByAISi10Mg fil
G AR BRES M 3 O 80 r/min, BRI A [i1]
79 3 h, B 15 min $F#e— DGR J7 ], ARG R T5
] (5] 457 2 min, VRS 508 R R 3 B W U
PEAT F T S RAE 40 E] 1d~F B 7, X R A9 A AR
A 2 B o LR TF AR ET A PR R R TR | X
HEATHE T B R LA BT AR 7E 120 C A& F &
ZHET B K 3 h, [A B K S BEXT 6061 5 A
G HAHEATIG VR, LB R0 .
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1 B ARIES SEM 14 : (a, b) TiB/AISi10Mg; (¢) SiC; (d) 5 wm-5%SiC; (e) 5 um-10%SiC; (f) 20 wm-10%SiC
Fig.1 SEM images of powder morphology: (a, b) TiB/AlSi10Mg; (c) SiC; (d) 5 pm-5 vol.% SiC; (e) 5 pm-10 vol.% SiC;
(f) 20 pwm-10 vol.% SiC

[ 2 By AR KiAE 4310« (a) TiB/AISi10Mg; (b) 5 wm-5%SiC; (¢) 5 pm-10%SiC; (d) 20 pm-10%SiC
Fig.2 Particle size distributions: (a) TiBy/AlSi10Mg; (b) 5 wm-5 vol.% SiC; (¢) 5 pm-10 vol.% SiC; (d) 20 wm-10 vol.% SiC

SR P9 & R AE P2 1 BLT-A320 % & B
8 mmx8 mmx8 mm AY BRI FE T 2801k, 3L 56
ZHCRHIE SR, W3R 3 P, TEIRA 8 ST,
DA OB AR = N EA R AR A, A S B E 2x
102% VAT, 7] B A 980 20 By o % i A 5% il % Al
T 80 C 44 R W 1B B A A, b 2 )
Jigk 67°,

FIHIE 2 H) 22 BS2245 W, T K-, AL AJ B oK
R 7K 2 D S ROA [F) 2 88 IR % B S
P B FEA L, B A5 o AH X 80 B, SV
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Tab.3 LPBF process parameters

Parameters Value

Laser spot diameter, D/pm 80
200, 230, 260, 290, 320, 350
900, 1 100, 1 300, 1 500, 1 700
0.09, 0.12

Laser power, P/W
Scanning speed, »/(mm-s™)
Spacing hatch, A/mm
Powder layer thinkess, t/pm 30

Scanning strategy

BT A MR RE B A, E AT O IERE X0z
T, AR5 i T L (Keller) i ) & 1l 15 s, i FI T b oM

67° rotation per layer
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95 mL H,0+1.5 mL HC1+2.5 mL HNOs+1 mL HF., F|
2% 1 73 8% (optical microscope, OM) Fll #1 4fi H + i
f# 5% (scanning electron microscope, SEM) X J& 1 J5
14 48 AR AR OV EH 2R AT 3RAE 5 20 17, [6) I 45 5
1% 1Y (energy dispersive spectroscopy, EDS) X i A
TCER A AT RAE 5 40, I SR B2 i ) R
LECO W flfsfifEiH5e i, Ml Ak e SR g A 747 1
e, PR R P O W IRk ] 20w 300 g,
PREEETT] 15 s, BAN AT DU [ 10 4> 4,
SUEEE 0.5 mm, 25 45— i KB AR /ME TS B
S AR A Z A e 2 0 AR (., 40 oK e R i
() A S X R T HEAT AT SO, AR A o3
AR SIC FURL , F A BURL 45 A T Ak e R 3 A
5 mN a8 PR R EE N )R AT 525 50

2 ZWHERKITIR

2.1 AREH% SiC+TiB/AISilOMg E 4 ##a8 & K

BN

3% 3 FfOR [A) 43 SiC+TiBy/AlSi10Mg & &
MR (SIC Bk RST 5 & 853 518 5 pm-5%,5 pm-
10%,20 pm-10%) #1718 T 208 o0 B, iF 98 A
[ N L2506 T E &R i A A i
I EAMEIER T 2810, @~ 5 um-5%,5 um-
10%,20 pm-10%SiC & & # ¥}, 78 LPBF T/Eid ##
i, MR Z e R 20 Z 2RI R ILREIE A, H

FROLIIR P AR E v 5 A R
BN R LR TR RE R R B, B AR R
PR (el B AT RRAT

__P
E= (1

K E, MEOCRE R %, J/mm’; P RO R W,
v REOCERGE R mm/s;h AR wm;e AR
J& , um,

Kl 3a A 5 wm-5%SiC & A # R S0E B B 8 &
P AR A LB B B B 2 R v SR KR N
M RE R /N T 40 J/mm?® i R RE T 57 B R R i
AN AR DL SE RN A TR A R 1 R O i A
fE, YREE % E T 80 J/mm® i IR AL A Z BE R
Bk i G R I OT R ZE R I A B
XiF 9/ B AR B A B (keyhole/ S FL) , BEAIR T3t
FESUR B e i X — I R ] B R
5 wm-5%SiC & 5 b Bk L2 508 v 7 BE % B
IR DX [R], #E 40~80 J/mm? [X_[A] 84 % & M 1 99% (Wt
R 230 WO 3 B 1 500 mm/s ik 3] fz 5 50
W 99.1%) 3 m SiC & &5, K 3b 15 um-10%SiC
54 MR B0 B B AR % AR R
5 5um-5%SiC ZEMEHELL, RIFERERE®E TS wm-
10% SiC & & A k19 B8 BEAL T 00 & (OG0 &
200 W, FIHEH#EE 1 700 mm/s R ik £ 5 i 808
98.2%) ., Al B BE & B AR A I B 2 X

3 AR SiC RoF R 4 (1 SiC+TiB/ALSi10Mg 52 & b4 e} 35 2% 32 Bl B 1 %% 2 24K < (a) 5 um-5%SiC; (b) 5 pm-10%8SiC;
(¢) 20 pm-10%SiC; (d) B ¥t
Fig.3 Relative density of SiC+TiB,/AlSi10Mg composites with different SiC sizes and contents varying with energy density:
(a) 5 pm-5 vol.% SiC; (b) 5 pm-10 vol.% SiC; (c) 20 pm-10 vol.% SiC; (d) comparison of the densities

https://www. cnk1. net



o 5 1ol

(EEEFARN12/2025

Bk & ,%.SiC #fixt LPBF % TiB/AISil0Mg E 6# 1A € RE S 4NN

<1227

A #E42~ 55 J/mm’ £EORFE SiC & A% 5L T 38
SiC WUk R, e 3005 B2 B fig 12 % B 72 b #a R
SRS (A e BT 1 — 25 45 45 BB RE X o 4
Sy HBUE A R R B (lack of fusion, LOF), X &
T KU B8 25 5y 77 A Jmy S AR W | 1A 3R O 18 R
WA S, B 3d L5 A R TR SiC Bk R
SRR R A AR EOR B BE RO RE i % B AR Ak
kR TR BEE SIC & it 5% Hin &
10% L0 B R RF i S um 38K & 20 wm, 3 A 9K
TREUR 2T B ka3 [ i 08 10 BT 75 1 i A B
W B IX ) 3% 97 10 A5 B oy, BRIV O R A R A A
REARAR BB BUR 2 . A e B 1 W] AR
UL RE 2 SiC kL & 5 A1 ST 38 N, T2 %) g B
i AP SO B i TR s, R R SiC
i A INURL R 3 TR e B B S e
(1 P RE

Sk itE— 25 43 MK [ 8 2 25 URE W 15 B, 4
XN ) B 2 2 AR A 4 T i R TR, 45 L
Bl 455 R, BTSRRI EXT S wm-5%SiC
HEAEMERG ST RIET T Rn, KRR RHEE T
FEAE R & LOF B [E , 75 B8 i %5 2 40~80 J/mm® % &
DX [ iR P 8O0 B B B YRR R 2
85.2 J/mm’® I}, i B/ 5 AL Be | B FL B H A9 FnfL
BRI db S 4 e it % e, AL B R
UIRTE: N U BUR =Nl ol R AW X E7 ]
FLIRTE K, 3 SiC & &5, AN Ik A fERALE
LOF it [ (&l 4b~e), i 72 A% T f fE 18 o 25 13 X (1] B
PRI N SE R B 4a), 7E 1 T A i R X (]

i 0+ 3 5F 28 SR 11 2 LS (1B A1) , 3 2 Bl 7 8
FEAR T FE B0 B, W4 T4 % nak—
A S B0 R BRI

2 SiC R RT3 R, B SiC kL 431 3¢
YL A L6 R b N T e W 4B S NG R RS R B
. SR, 76 58 i %% B 1IN 2514 T (18] Sa Al b)), ik
FE N EBAAFAE K LOF B , 308 B 8 5 PR AN, 24
AE B HL 0 & 50.5~74.1 J/mm’® i}, OM & 7R Gk
b B /b | AUAFAE /D B LOF 53 FL BRI | 3 i3 B
IR SIC Rt B & & i SiC ok A1 2R S 30
BB (A RIBORL B BN FI T S AT T BB S &R
(R I B B o e B et 25 3 51 T (1 50), 1R iy
I B I T ZE MRS, it — AL A T BUS

SiC Rt 5 & & ARl 2 T4 562 A AR
Haiia, B 6k 3 FAR M SiC+TiB,/AISi10Mg
HAME T2 DAL 805 B i 52 m, MR AT
HLHE 5%SIC & P RUE 8 1 R A
LSRG, RS0 URE 2 2t LOF SR ff i Ak,
BE# SiC & RN E 10%, FebEU# M 99.2%%
H98.1% , T 2010 1K [] if 28 B 75 a1 6¢, 5 G R I
AN SHOLRE PR RS, H BAL IR BB Y
RFEAE L, B0 SiC TR R ~F 2220 wm 5 iR 50
R R AR, B AR B0 B 96.8% , fE 1R & 1. 25
7R R B R AR W RS S E A
REFGEEZ, SIC R 5 &R 755
BTZ2E N REEFERZ . OF ARFPRER SiC &
BB A B ) TR RO [ A R A T2 S B
% ; @FE LPBF T{F i 8 v 32 5 I 2 A2 Ak, el

&l 4 5 pm-10%SiC+TiB/AISi10Mg A 1] & it % B 1A B T2 %0 1« (a) 32.0 J/mm?; (b) 37.0 J/mm’; (c) 42.1 J/mm’;
(d) 50.1 J/mm’; (e) 67.3 J/mm?; (f) 87.5 J/mm?
Fig.4 Forming process window of 5 wm-10 vol.% SiC+TiBy/AlSi10Mg with different energy densities: (a) 32.0 J/mm?; (b) 37.0 J/mm’,
(¢c) 42.1 J/mm?; (d) 50.1 J/mm?; (e) 67.3 J/mm?; (f) 87.5 J/mm?
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5 20 wm-10%SiC+TiB,/AlSi10Mg A~ [A] 48 & % B2 il HE W E T 2% 1 2 (a) 37.0 J/mm?; (b) 43.6 J/mm?’; (¢) 50.5 J/mm’;
(d) 56.8 J/mm?; (e) 74.1 J/mm’; (f) 91.2 J/mm?
Fig.5 Forming process window of 20 wm-10 vol.% SiC+TiBy/AlSi10Mg with different energy densities: (a) 37.0 J/mm?
(b) 43.6 J/mm?®; (¢) 50.5 J/mm?; (d) 56.8 J/mm’; (¢) 74.1 J/mm?®; (f) 91.2 J/mm?

K 6 A Sy SiCHTIB/AISi10Mg & 4 41 BHlJE T 2. %7 1 (a) TiB/AISi10Mg; (b) 5 pm-5%SiC; (c) 5 wm-10%SiC;
(d) 20 pm-10%SiC
Fig.6 Forming process window of SiC+TiB,/AlSi10Mg composites with different compositions: (a) TiB/AlSi10Mg;
(b) 5 pm-5 vol.% SiC; (¢) 5 pm-10 vol.% SiC; (d) 20 wm-10 vol.% SiC

Marangoni X it %, D T 52 W) 12 3% i Bl A
SiC & fin, TR BRFG G 2, T 2060 1 AR fR 7o,

455 3 ] LLk AN [A] 73 SiC+TiBy/AlSi10Mg
HEMB T 28 0 kA mE, BARMER) LPBF 1]
TN 52 3] Z2 b W BRI Ak 27 1 BT 0 5 ) A A5 TR A0
JOSF ZRTAARZS LA KR AR A 2H 091, 723X 26 52 i)
R R BEOCRBCR 2 R R — N
EHERE THARE &0t KT ki
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e BIE AR, B Ta RARTE S 5 A R
MU R TiB,/AlSi10Mg 36 WK H43.7% , il
A 5%SiC J5 2 T+ = 47.3%,10%SiC A} JE— 41 =
49.0% ;4 SiC ki RT3 K 2 20 pum B, W7 5032 0%
R 47.5%, X FWITRIN SiC ks v] A 5 & ok
() W%, ELE SIC 73 g 38 i it - g, i AR R
PG R SR I A R, Q& 7b s, SiC it
B FAR A S AR R &AL, B9 T H0ES
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K3 AR 22 8 SRRV . OGAE R 18] 2 U5
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TR, [FIREAR 4 Yang 48U HLIE W 0L
B2 F SR IO NERR IR, W R AR
RGN, A KT SiC RAR K RO
WA BRI RS — 2 By AT IR M3 193 i
R N ARy AR H2 U2 (R RE A e o 6 3, = Do i
A DL F AR AR A, M R A TSI ]
KRS X R T ANRKrSiCHTiB/AISi 10Mg & 7
MEHARTR T2 % 1,

Kl 6 g K SiC & & 3R UL T 2% 1 A2 Bk
75 HEN SiC R S0l 80 B gk — 20 Ak & B
T2 Ak B8 3 AN RE . O Sic fi
BRI SIC FURi 25 B RRFRAS T IR
WIS, @/ &0 SiC AEME W Ik 17 T £ 44
fe, fE MR E T, s &Gk siots
(an M) 75 & , 3 BUE I AR e 49 ) 3 Y B it 43
A1 Ay v 43 A WO IR R TR R I, 43 R Bk
BRIIREERAEE , I ZU% Marangoni X i #E — 25 il
JEL T8 AN R E TP, 2 SIC R RO 3 ORI, 3
WL T X S AR EE B Y AR A B DDA O
A SIC &, K A v iy ks — S50k: AR A R AT Uk — e
PRAE B A L ) 5% VR S I AR I R B, 7 R B D)k
AT OB -0k AR B AE T Z 8 bR AR AR 32
B PR ORI A AR T e o 35K SiC 0k RS
S, WO IR VAT 256 1 ek AU el s b o VB 5 i AR U 8 R AT
3 Marangoni X Ji PV FI 28 & I b e 708055 , 165
RST R Z 4570, TR, KRR 0k 32 5 7 5% e B 4
LW TR R AR T e, T
AT, AR SIC UL Y AT R 2B i 1 9 1t T R
HE— P BRI MR E 5 754w . 25 b SIC R K4
0 E W 59 I s, S 3R G MR B FE R RE
2.2 HRBARAER A ML

5 LPBF B G &—8, AFISIC+TIB/AL-

Si10Mg & G b Rk v a8 ok £7 7E L B i e o HE 2 2505
WAL GG R TR E L, aERGEAN
IFi) [ R85 o A e 22 S5 PO W R AE SO A T B
TV B v i st | R 1) U i b SO S I
TR R R e S AE A AT TR A G A DR R
HZRTHEE SRR, S EERbhZ2% )
AN, TR EENS 3 R MR T v 3 3 R /N T T
T8 [ R, T 58 BA R R PO ALk b, anfEl
8a 7R o [FIE, 4 b it 2 3 5 6 &7 3 AP 4 50T
R Mg TR AR AR NIE AL . BRAALIE,
N AATE LOF Bk, HEZEERNRZ — &
LPBF Jin T3 F i Bk AL B0 2 2V Bk Ab 7 & Jd W5
RN BAEfER IR ERT, A TOREEE S A
FH BB R /0N, ST TR AR 2 ) BR O 5 A8 1 3 R 22 R A
BRAC G 0] 25 18 RO Tt AN BB 58 4 B [ Y, T AR
HE S, R L TE B LOFSREG , W& 8b i , &2
BRICELG I ZE AR L i ot o R 1l
|2 g R R BT i S e 4 I =8 N
IEAC IR 2 | 4 T VRN I ek T v T I, &
()T Bl 1 A | 75 5 il Je 1 A SR v, DT 0+ ok
I B o R AR A T 258 34T A 41 1 3k B ] DA 4
A AR BOCIE O R A 7 A I A R I 3
T 5K T SRS R BEBE , B8 s TR B 5 AT ik 555
BRALIE G, BRSO SE 960 SO R T 8 5 4 X
] (H 2 SiC MBI AR S THOEIRIE & SR
IR TS S W 1 L N

(HARTE RIS, BORFRME XS BRAG R BE A K
W, BAREG &RR W DURRE R a1
SiC ks PR L 3 4 A5 AR R RE S A R, KD 8b R
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Fig.7 Schematic diagram of laser absorption and laser interaction with powder of SiC+TiBy/AlSi10Mg composites with different
compositions: (a) laser absorptivity; (b) laser and powder action diagram
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& 8 AN[E AL SiIC+TiB/AISi10Mg & £ #4 LB B . (a) 5 pm-5%SiC; (b) 5 pm-10%SiC; (c, d) 20 pm-10%SiC
Fig.8 Typical defects in SiC+TiB,/AlSi10Mg composites with different compositions: (a) 5 wm-5 vol.% SiC; (b) 5 um-10 vol.% SiC;
(c, d) 20 pm-10 vol.% SiC
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Fig.9 Typical defects of the 5 wm-10 vol.% SiC+TiB,/AlSi10Mg composite material: (a) low-magnification SEM image and EDS
results; (b) high-magnification SEM image; (c) defect-induced cracks; (d) SEM image of hot cracks; (e) initiation of cracks at the
interface between the particles and the substrate; (f) concentrated distribution of cracks at the agglomeration of SiC particles
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Fig.10 Optimal relative density of SiC+TiBy/AlSi10Mg with different components: (a) TiB,/AISi10Mg; (b) 5 pm-5 vol.% SiC;
(c¢) 5 pm-10 vol.% SiC; (d) 20 wm-10 vol.% SiC

xR 4 AE K4 SIC+TiB/AISI1IOMgR LB T E 5%
Tab.4 Optimum forming process parameters of SiC+TiB,/AISi10Mg with different components

Materials Power/W Scanning speed/(mm-s™) Spacing hatch/mm Relative density/%
TiB,/AlSil0Mg 260 1500 0.11 99.8
5 wm-5 vol.% SiC+TiB,/AlSil0Mg 230 1500 0.09 99.1
5 wm-10 vol.% SiC+TiB,/AlSi10Mg 200 1700 0.09 98.2
20 pm-10 vol.% SiC+TiBy/AlISi10Mg 200 1100 0.09 96.9
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Fig.11 Mechanical properties of SiC+TiB,/AlSi10Mg with different compositions: (a) microhardness; (b) Young's modulus and
hardness obtained via nanoindentation tests; (c) nanoindentation loading and unloading curves of 5 vol.% SiC; (d) nanoindentation
loading and unloading curves of 5 wm-10 vol.% SiC
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