Feb. 2023
Vol. 43 No. 2

FERI 1 S 0 & .
SPECIAL CASTING & NONFERROUS ALLOYS

AIN ZEE X Al-4Si-0.45Mg & £ 14 88 B9 21

W O EOFE XME BAEX EEXT DHE#® B OB O OX F
(L& KR FHBHSEE 2220 %L M kA RTIENE)

 E EWIS ALSIH0.45Mg &4 iR fcE: AIN, RIS 4 40 B SUF 5 s K FEse e ke . S5 AR ELREm Sr
FAIN B4 4 HPThr sk 22 167.3 MPa, A0y 10% , #V304 149.5 W/ (m « KD BN Sr J5 MPTHISE 22 176.2 MPa, il 5k
20% T F N 166.8 W/ (m « K) L HLPidR ARG RO BIRE T 5.4% . 11.6% ; B AIN J5 B4 £ PUisk iE R 194.8 MPa, i K RN
16% . $FR N 170.1 W/ (m « KD A H0sm BRI CG R0 JI4 5 T 16.4% .13.8% . S MERER IR 22 5 o- Al (1 SR 4040 . — A
B ] JE (SADS) (980 /NFI SR AT &, A Se Fl AIN J5 26 5 Sicphy B RS AR A BR AR, S A8 i 5 28 Sty R B s b, HL
AIN B 55 2 SR 3RSE /N TS R 1 48 g E 2 5 J0 0 STAHITE S A 2. ML o 40 /N Si {345 B 3w 3B 3, B
TR R B AR 38 B R R T T R,

XKW AL4SIH0.45Mg &4 Si AT AIN; UG %

hmES %S TG146.21;TG113.2273 MRS A
DOI:10.15980/j.1222.2023.02.018

FFh RS (AR AR S ) ARIRAD (OSID) ; SR

Effects of AIN Modification on Properties of Al-4Si-0.45Mg Alloy
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Abstract ; Trace AIN was added to the hypoeutectic Al-4Si-0.45Mg alloy to modify the microstructure and improve
the mechanical properties and thermal conductivity. The results indicate that the tensile strength, elongation and
thermal conductivity of the alloy before Sr and AIN addition reach 167.3 MPa, 10% , and 149.5 W/(m « K), re-
spectively. After Sr addition, the tensile strength and elongation reach 176.2 MPa and 20% , which are enhanced
by 5.4% and 11.6% , respectively, and thermal conductivity is 166.8 W/(m * K). After AIN addition, the tensile
strength and elongation of the alloy reach 194.8 MPa and 16 % , which are enhanced by 16.4% and 13.8% , respec-
tively, and thermal conductivity is 170.1 W/(m * K). The improvement of mechanical properties is mainly related
to the ¢-Al grain refinement, the reduction of secondary dendrite arm spacing(SADS) and Si modification. After
adding Sr and AIN, the eutectic silicon is transformed from flake to block and spherical. The dimension of eutectic
Si after modification is significantly reduced, and the average size of the eutectic Si after the AIN modification is
smaller, indicating that the increase of coefficient is mainly related to the morphology evolution of eutectic Si
phase. The mechanism is that the electron channel is increased by fine Si, leading to decrease of electron scatter-
ing probability and increase of mean free path, thereby improving the thermal conductivity.
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Fig.1 SEM images and XRD results of specimen 1 and 3
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Fig.3 Stress-strain curves and hardness of the three
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Fig.2 SEM images and EDS result of specimen 3
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Fig.5 Thermal diffusion coefficient and thermal
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Fig.6 Microstructure of alloy and size distribution of eutectic Si grain'*’
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