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Study on properties of nano / micron two-scale
SiC particle reinforced aluminum matrix composites
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[ Abstract] Single—nano, single—micron and nano/micron dual—scale SiC particle reinforced aluminum matrix composites are
prepared by vacuum suction casting process. The mass fraction and size of SiC particles are analyzed and studied on the
microstructure and mechanical properties of reinforced aluminum matrix composites. Influence law of mechanical properties is also
analyzed. The results show that the hardness, tensile strength and elongation of nano-SiC particle reinforced aluminum matrix
composites increase first and then decrease with the increase of nano—SiC particles content. When the mass fraction of nano-SiC
particles is 2%, the hardness and tensile strength reach 81.2 HV and 285.9 MPa, respectively, which are 29.9% and 32.8% higher
than that of the matrix (62.5 HV and 215.2 MPa), respectively. When nano/micron double —scale SiC particles are used as
reinforcements, the uniform dispersion in the composites is improved, and the hardness and tensile strength of the reinforced
aluminum matrix composites reach 98.6 HV and 298.2 MPa, compared with the matrix (62.5 HV and 215.2 MPa). They increase
by 57.7% and 38.5% respectively. Nano/micron dual-scale SiC particle reinforced aluminum alloy composites exhibit better overall
performance when compared to single—nano and single—micron SiC particles as reinforcements.

[ Key words] fabrication technology; nano / micron SiC ; SiC/ZL204A composites; mass fraction; mechanical properties

0 3 = IR SRR R RS S e

W B ABOR B AW 3 Wzl 58iiis
fanll | T Bk A A2 2R 55 2 BURER AT T R AR
— LU 4 AR C 2 XE L R B AN AT R
Ko R TR R AR LUK T Jin Se ik 4 52 & Bk
JECA 1 NSRRI AT T B B BT 55, SiC BRI 5
I BPORL TETERE b — EA B R Y R | LA
TR AL JE e S8R | S R RE A RN T
P15 18 S A 235 PERE , X AN DUFE T A R A R
R EAEPERERR R AR W AT BUAURR B 1 & i 2
RO Z B 7Tz M GTE ), SiC BRI R AR
AR IC AR H WL, A7 i 9% 75 i fif i 22
B 1T ELAE AR T it SRR, JEHGE & Rt AR

BefR LRI SRR PERE . I, 7E AR A T
LS LR A B AN K2 Ji LA B 45 Rl 2 T2 Fy
SAPFIE S AMES T, SiC UKL 5 B 2R 2 A A RDRE
SRS M AT T B A 3 A 25T, AR
Kk, EHREZFETERN R EEE B REAT 5 Rt
FEOIAT , FC A AR 5 4 s U] 4 v A 9 P R 5
T, SRR —SERE g R v, Sk % S 58 (A 11
JoEE R URL R | il 2 T2 JBURE 23 A1 45 5 1T 1E
HWTFE A S 2P RE LB AT ] B R, 7R AT
2RI SE AT P el AR 31 INAIOK Sic kL
R A AT NS R R B, 230 S BRI g 2
AE AR R , AT R R ROR Sic Uk SR vl

EEEMN: £ 20(1995-) L WL Wse e, EEBISEIr . s b SRR S AR IVEIE(1993-) Lo WL WS A, EEBTSEOT I e
R I REAE(1995-) 2 WL TSR AR W05 ) B Wb BT 4 S AR B B Bk,

s EHEA: 2019-11-15

of AR ML K E 2 @ I 5 S A



5 2 1]

Ea, G I/ HORBURE SiC BRI SR 51 552 5 AR PERE DTS 361

DIRTHE G ARG 38 B SR A2 DA 28 1 R X
Hr, TAGIK SiC FURLAR L 2158 B B2 71, R A 78
FAE S 4 R AR R S s = BTk sic
WORL RSE /I, BL R THITRE 57, 73 BN 3 5] S BUBURHE R
e B RIS, T ARG SR AR AN K FRAR
AR i vt b e RO LA 5 5 P A/ BROK
SiC FIURLAE by 15 1A, Jr B LU R T 444 i A4 3 ) 1
FRRPE A SRIMTE I T XU 3458 52 A AR 1 Y
W98 LIRS 5635, Wi AR ok R f & Fp T2 2
O ESA TRk, BT LA, ol 7R 25 A P RE A B Y £
JE L BRI 4/ O BURLEE Sic ok & A R
AT RIS, X AE A AR 5T L A 25 5 2 He
B HE.,

RIS H REF AN T2 S50 Sic 5
R L L e Ry SNIUPA TP WE =R X WA (R E )
GMRRIE LR A TERE . e, P A SR
il T SiC FoRiIgsR s LG S ARk, HR, AR Sic
UKL 14 J5 et 43 B5ORI RUBE KIS A i L B L T e
RHABAHLAERL S, Bt AR T2 S50 5 A AR
TR | 724 B B4 52 M 128 45 5 40 000 38 R 407
e Je A5 B 2516 o8 H LR A X A R i R )y
RIS FHE
1 R RIFITTE
1.1 REH R R E S %

LRGSR AR ZL204A 21 (4350 >
99.8% , Hbr itk 27 i L W 36 1, X5 i m iy
SiC R AE A3 A, SiC R RS20 514 60 nm Al
15 pm, AR SEIGBEEA IR 25 by 150 B0 2 LU R RTI
BRG, ME 1 PR, B RENEALTRNT

Kt
A KB
T KA
SR BB F R 75

W

FERA AhE
E1 ERAEZRHESLEMTEE
Fig. 1 Schematic of bottom leakage vacuum suction and casting
equipment
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Tab. 1 Chemical composition of ZL204A aluminum alloy ( mass
fraction /%)

Cu Mn Ti Cd Al Fe Si Mg

4.6-5.3 0.6-0.9 0.15-0.35 0.15-0.25 4@ 0.12 0.06 0.05
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Fig. 3  Distribution and morphology of SiC nanoparticles with

different mass fraction in matrix
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Fig. 5 Hardness of composites reinforced by different mass fraction

of single nano—SiC particles
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Fig. 6 Tensile strength and elongation of composites reinforced by

different mass fraction of single nano—SiC particles
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Fig. 8 Tensile strength and elongation of SiC particle reinforced

composites with different sizes
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