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Fig.2 Microstructure and EDS mappings of Al-12Si alloy
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Fig.3 Microstructures of in-situ TiC-TiB2/Al-12Si composites with different TiC-TiB; reinforced particle contents: (a) 2%, (b) 4%,
(c) 6%, (d) 8%, and (e) 10%
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Fig.5 TEM morphology and EDS element mappings (a); SAED pattern (b) of TiC particle
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Fig.6 SEM microstructures of in-situ TiC-TiB,/Al-12Si composites with TiC-TiB; reinforced particle contents of 0% (a) and 8% (b)
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Fig.7 Polarization curves of in-situ TiC-TiB2/Al-12Si

composites with different TiC-TiB; particle contents
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Table 1 Electrochemical parameters of in-situ TiC-TiB,/

Al-12Si composites

Ti+B4C content, w/% Ecorr/V leor/MA <m™
0 -1.521 0.2583
2 -1.397 0.0665
4 -1.380 0.0438
6 -1.348 0.0198
8 -1.179 0.0018
10 -1.246 0.0073
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Fig.8 EIS analysis of in-situ TiC-TiB,/Al-12Si composites with
different TiC-TiB2 particle contents: (a) Nyquist plots and
(b) Bode diagrams
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Fig.9 Equivalent circuit of in-situ TiC-TiB2/Al-12Si composites
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Table 2 Electrochemical parameters obtained from equivalent

circuit of in-situ TiC-TiB,/Al-12Si composites

Ti+B4C Ry/ R/ CPE/ w/

content, /% Q-cm® Q-em® Qlcem?st  Q-cm?
0 3.68 124.3 5.4x10™* 609
2 3.74 130.6 9.3x10™* 832
4 3.82 136.8 7.5%x10™* 920
6 3.76 153.4 1.1x10°* 1026
8 4.20 547.5 5.8x10™* 10 335
10 4.06 180.0 1.1x107° 786
:I:. .

3 én 'l»/t\.

1) GH/NTREAN AT I JE AL TIC S 5RAH 2 48 FetR S5 A7
TiB, B aRAH, HIPIAER Al TR EAZAZ O M 404k fok .

2) B E AL TIC-TiB, MRAH S B, 24
PR 38 58 . 20N 8% TiC-TiB, 3 55 Uk i,
EJE kLA IE B Bk, N-1.179 VT E R E R 2
FE %N, J90.0018 mA ¢m?.

&% 30k
[1] Li Hui, Xu Pinyi, Lu Shengbo et al. Rare Metal Materials and
Engineering[J], 2020, 49(6): 1873

References

[2] Hu Yong, Fu Shenggi, Zhao Longzhi et al. Rare Metal
Materials and Engineering[J], 2021, 50(5): 1563

[3] Rai R S, Palanivel R, Selvam J D R. Materials Today:
Proceedings[J], 2021, 43: 2255

[4] MaM Z, Liu R P, Zhao H L et al. Journal of Materials Science
and Technology[J], 2005, 21(5): 652

[5] Wang H, Zhang H M, Cui Z S et al. Transactions of
Nonferrous Metals Society of China[J], 2021, 31(5): 1235

[6] Balog M, Krizik P, Svec P et al. Journal of Alloys and
Compounds[J], 2021, 883: 160 858

[7] Rahimian M, Ehsani N, Parvin N et al. Journal of Materials
Processing and Technology[J], 2009, 209(14): 5387

[8] Han Y M, Chen X G. Materials[J], 2015, 8(9): 6455

[9] Muthusamy S, Pandi G. Surface Review and Letters[J], 2018,
25(5): 1 850 109


http://rmme.ijournal.cn/rmme/ch/reader/view_abstract.aspx?journal_id=rmme&file_no=20190822&html_url=rmme/article/html/20190822
http://rmme.ijournal.cn/rmme/ch/reader/view_abstract.aspx?journal_id=rmme&file_no=20190822&html_url=rmme/article/html/20190822
http://rmme.ijournal.cn/rmme/ch/reader/view_abstract.aspx?journal_id=rmme&file_no=20190822&html_url=rmme/article/html/20190822
http://www.rmme.ac.cn/rmme/article/html/20200285
http://www.rmme.ac.cn/rmme/article/html/20200285
http://www.rmme.ac.cn/rmme/article/html/20200285
https://www.sciencedirect.com/science/article/pii/S2214785320402500
https://www.sciencedirect.com/science/article/pii/S2214785320402500
https://www.sciencedirect.com/science/article/pii/S2214785320402500
https://kns.cnki.net/kcms/detail/detail.aspx?dbcode=CJFD&dbname=CJFD2005&filename=CLKJ200505008&uniplatform=NZKPT&v=otBtQ37KgX3W0BHEhjhcucjQHPxQWWkngilOOTNx-pC5e_LIwpmK3bXOei7URzU0
https://kns.cnki.net/kcms/detail/detail.aspx?dbcode=CJFD&dbname=CJFD2005&filename=CLKJ200505008&uniplatform=NZKPT&v=otBtQ37KgX3W0BHEhjhcucjQHPxQWWkngilOOTNx-pC5e_LIwpmK3bXOei7URzU0
https://kns.cnki.net/kcms/detail/detail.aspx?dbcode=CJFD&dbname=CJFD2005&filename=CLKJ200505008&uniplatform=NZKPT&v=otBtQ37KgX3W0BHEhjhcucjQHPxQWWkngilOOTNx-pC5e_LIwpmK3bXOei7URzU0
https://www.sciencedirect.com/science/article/pii/S1003632621655747
https://www.sciencedirect.com/science/article/pii/S1003632621655747
https://www.sciencedirect.com/science/article/pii/S1003632621655747
https://www.sciencedirect.com/science/article/abs/pii/S0925838821022672
https://www.sciencedirect.com/science/article/abs/pii/S0925838821022672
https://www.sciencedirect.com/science/article/abs/pii/S0925838821022672
https://www.sciencedirect.com/science/article/abs/pii/S0924013609001393
https://www.sciencedirect.com/science/article/abs/pii/S0924013609001393
https://www.mdpi.com/1996-1944/8/9/5314
https://www.researchgate.net/publication/319485526_INVESTIGATION_OF_MECHANICAL_AND_CORROSION_PROPERTIES_OF_AA2024-B4C-TiC_HYBRID_METAL_MATRIX_COMPOSITES

* 3942 -

Wit @A RS TR

%51 %

[10] Kumar N M, Kumaran S S, Kumaraswamidhas L A. Journal
of Alloys and Compounds[J], 2015, 652: 244

[11] Duraipandian M. Metals and Materials International[J], 2020,
27(3): 1506

[12] Zhao Longzhi(i& %), Wang Huai(E£ ), Zhao Mingjuan
(B BI48) et al. Journal of East China Jiaotong University (%
FRAC I K 224 [J], 2018, 35(5): 94

[13] Shi Quanju(fi 4=%%), Gu Zhenjie(Hi#z7%), Zhou Shengfeng
(A % 3). Materials Reports(#1 £ 5 #)[J], 2020, 34(2):
2110

[14] Hu Yong(##] B), Liu Fei(x] &), Wang Dahao(FiA%%) et al.
Rare Metal Materials and Engineering (% & <@ k5 T
F£)[J], 2021, 50(8): 2967

[15] Bramfitt B L. Metallurgical Transactions[J], 1970, 1: 1987

[16] Li Qi(Z= Fi), Liu Hongxi(X¥t %), Zhang Xiaowei (5K B fH)
et al. The Chinese Journal of Nonferrous Metals( ' [ 4 4. 4>
J& 2 3R)[J3], 2014, 24(11): 2805

[17] Zhang Ruiying(FK¥i3£), Li Jinxuan(Z=4:4T), Yang Sen(#
#%) et al. Chinese Journal of Rare Metals(## 4 J&)[J], 2021,
45(2): 194

Investigation on Microstructures and Corrosion Properties of In-Situ TiC-TiB,/Al-12Si
Hybrid Aluminum Matrix Composites

Hu Yong, Liu Yuanyuan, Fu Shenggi, Zhao Longzhi, Jiao Haitao, Liu Dejia, Tang Yanchuan
(School of Materials Science and Engineering, East China Jiaotong University, Nanchang 330013, China)

Abstract: In-situ TiC-TiB2/Al-12Si hybrid aluminum matrix composites were fabricated by laser deposition. The microstructures and
corrosion properties of in-situ TiC-TiB,/Al-12Si hybrid aluminum matrix composites were analyzed by XRD, OM, SEM, TEM and
electrochemical test. The results show that the in-situ TiC particles with fine and uniform polygons and the rod-like TiB; particles can act
as the heterogeneous nucleation core of a-Al phase to refine grains. With the increasing of in-situ TiC-TiB; reinforced particles content, the
corrosion potential shifts positively, the corrosion current density decreases significantly, and the impedance modulus and phase angle
increase gradually, indicating that the in-situ TiC-TiB,/Al-12Si hybrid aluminum matrix composites have better corrosion resistance.

Key words: in-situ; TiC-TiB;; hybrid aluminum matrix composite; microstructure; corrosion property
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