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Optimization Study on Stirring Process for SiC-Al;Ti Synergistically
Enhanced 7075 Aluminum Matrix Composites

CHEN Chengcheng, ZHANG Wenda, WEI Zhenhua, XU Hong
(School of Materials Science and Engineering, North University of China, Taiyuan 030000, China)

Abstract: The SiC-Al;Ti co-enhanced 7075 aluminum matrix composites were prepared by liquid stirring casting method.

The effect of stirring temperature, stirring speed and stirring time on distribution and yielding rate of SiC and Al;Ti and the

hardness of composites were analyzed by using OM, XRD, SEM, direct reading spectrometer and bush hardness tester. The

results show that the optimum stirring temperature, stirring speed, and stirring time are 800 C, 450 r/min, and 20 min,

respectively.
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( 1 MPa) $10 mmx12 mm Tab.2 Orthogonal test and experimental results
SiC ALTi
© A B C (%) (%) (HB)
12 1 750 280 5 6.25 34.00 81.3
, 7075 2 750 450 10 2208 4769 844
, w(%) :5.81 Zn.1.63 Cu, 3 750 710 20 52.90 69.69 85.9
2.30 Mg.0.261 Fe 0.273 Si,0.005 2 Ti, Al, 4 800 280 10 13.25 4225 82.5
5 800 450 20 61.50 74.69 88.7
6 800 710 5 15.25 39.75 83.9
, [Lo(39] ,
sic ALT 7 850 280 20 15.75 67.06 82.7
! VA 8 850 450 5 19.67 4331 84.6
) ( - )/ 9 850 710 10 52.16 58.63 81.3
o 1 ° C si, SiC, Al
1 . .
Tab.1 Orthogonal test factor level table I, ALTL
SiC
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Fig.1 Microstructure and phase compound of SiC/7075 aluminum matrix composite under different stirring processes
70 COALTI 70 3 SiC
60 60 3 Tab.3 Analysis of the extremely poor yield of SiC
250 5057 ki R A B ¢
40 40 § ky 27.05 23.75 19.97
% 30 302 k> 30.00 34.39 29.14
720 20 < ks 41.19 40.1 55.38
10 10 R 14.14 16.35 3541
0 .
2 s 4 05 6 7 8 9 3 SiC
Group number ) ) )
2 (SiC-Al;Ti)/7075 ° , SiC-ALTi/7075 SiC
SiC  ALTi .
Fig.2 Variation of yield of SiC and ALTi in (SiC-Al;Ti)/7075
o C3B3A3 ’

aluminum matrix composites under different stirring processes
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AsB:Cso 3 ’ Az Tab.4 Analysis of hardness difference
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2.59% 2.56%, ks 85 85.9 82.7
A, B, ks 82.8 83.7 85.7
A2B2C3 , 5 i R 2.2 3.8 3
3
. SiC  ALTi ,SiC :
. o 800 C 450 r/min ,
86 87 86
861
851 851
=) o 851 =)
= 84l Z gl = s
gid = gid
= g3t =
83+ 83r
821
82 : : : : : 81— : : : : 82 ' : : :
710 760 780 800 820 840 860 300 400 500 600 700 0 5 10 15 20 25
e il g/ C BEFE S/ (r/min) BEFEN H)/min
(a) Bt F R S (b)$it 3 i ()AL P I 7]
4

Fig.4 Factor level hardness influen

ce trend chart



Vol.40 No.04

+364- FOUNDRY TECHNOLOGY Apr. 2019
20 min , (7] : Sic

SiC ) . [J]. ,2017,38(5): 1051-1053.

. . . . [8] Shen R, Wang H U, Guo B, et al. Microstructures and mechanical
SiC-AlLTi/7075 SiC  ALTi , , ) , )
properties of nano-sized SiC particle reinforced pure Al based
’ ’ composites[J]. Materials Science & Engineering of Powder Metal-
> > lurgy, 2016, 667: 332-339.

5 [9] Sudarshan, Surappa M K. Synthesis of fly ash particle reinforced

(1]

(2]

(3]

(4]

(5]

(]

A356 Al composites and their characterization [J]. Materials Sci-
ence & Engineering A, 2008, 480(1-2): 117-124.

[10] s s , . SiCy/2024
s , ;. SiCy/Al
[J]. ,2010,20(2): 217-225.
[J1. ,2016,37(12): 2697-2699. .
[11] s s . SiC Al
Jiang J F, Gang E. Compression Mechanical Behaviour of 7075 A-
[J1. ,2013(4): 1040-1046.

luminium Matrix Composite Reinforced with Nano-sized SiC Par- . . .
[12] Gui M C, Wang D B, Wu J J, et al. Microstructure and mechanical
ticles in Semisolid State [J]. Journal of Materials Science & Tech-

properties of cast (Al-Si)/SiC, composites produced by liquid and
nology, 2016, 32(11): 1197-1203. !

semisolid double stirring process [J]. Metal Science Journal, 2013,
16(5): 556-563.

[13] , , .. SiC
ADCI12 [J]. ,2014(1):
6-11.

Pugalethi P, Jayaraman M, Natarajan A. Evaluation of Mechanical
Properties of Aluminium Alloy 7075 Reinforced with SiC and
AlLO; Hybrid Metal Matrix Composites [J]. Applied Mechanics &
Materials, 2015, 766-767: 246-251.
Ashwath P, Xavior M A. Processing methods and property evalua- . .
[14] Wang X J, Wang N Z, Wang L Y, et al. Processing, microstructure
tion of ALO; and SiC reinforced metal matrix composites based on . . . . . .
and mechanical properties of micro-SiC particles reinforced mag-
aluminium 2xxx alloys[J]. Journal of Materials Research, 2016, 31
(9): 1201-1219.
, s , . Z1.102-20%SiC,
[J]. ,2018,39(10): 2167-2172,2175.
Moses J J, Dinaharan I, Sekhar S J. Characterization of Silicon

Carbide Particulate Reinforced AA6061 Aluminum Alloy Com-

nesium matrix composites fabricated by stir casting assisted by ul-
trasonic treatment processing[J]. Materials & Design, 2014, 57(5):
638-645.

[15] QuS G, Lou H S, Li X Q. Influence of particle size distribution on
properties of SiC particles reinforced aluminum matrix composites
with high SiC particle content [J]. Journal of Composite Materials,
2016, 50(8): 1049-1058.

posites Produced via Stir Casting [J]. Procedia Materials Science,
2014, 5: 106-112.

(FERBIREA)

(FEAPMENA) ERALEBTHEANNSFRR, EFEALEHZEANR, FETH,
BNEHEET, €. SERBMHNETREERXAARNELAEZz—, HAEASER
REEEUIFRAEEZFNELEERRAFEANEARE. HRENHEARXTASEL. X
H10&E, F1EHEL:; FENFZQINNATHERBRBM A, ik, 2ZH. HEH
MEIFEREMR,; FAZEERTHMOMERTTERE: FENETARBEG, F6~8E5H 5
ESNETHAM G, EARFEENSEEBEANMEMBER G RN, FIENABTER
BB s R, F10EN BT ABBMEE SN .

HFIREIRMMM: 69T,

M EiE: TR BiE/fFE: 029-83222071



