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F1 Co-Mo-Cr-Si &4:M4 LSy
Table 1 Designed compositions of Co-Mo-Cr-Si alloys

Alloy No. Mass fraction/%

Mo Cr Si Co
1 4.0 23.8 0.6 Bal.
2 28.5 16.7 0.6 Bal.
3 28.5 16.7 1.2 Bal.
4 28.5 16.7 2.0 Bal.
5 28.5 16.7 2.4 Bal.
6 28.5 16.7 2.8 Bal.
7 14.5 13.1 2.8 Bal.
8 28.5 16.7 3.4 Bal.
9 21.9 3.9 5.6 Bal.
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Fig. 1 Microstructures of Co-Mo-Cr-Si as-cast alloys: (a) Alloy 1; (b) Alloy 2; (c) Alloy 3; (d) Alloy 4; (e) Alloy 5; (f) Alloy 6;

(g) Alloy 7; (h) Alloy 8; (i) Alloy 9
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Fig.2 XRD patterns of Co-Mo-Cr-Si alloys
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2 Co-Mo-Cr-Si &< ZHHRC)
Table 2 Hardness (HRC) of Co-Mo-Cr-Si alloys

Alloy No. Hardness, HRC
1 25.5
60
62.5
63
64
65.5
46.4
65.5
50.4
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Fig. 3  Corrosion dynamics curves of alloys (a) and

relationship between corrosion rate and time of alloys (b)
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Fig. 5 Microstructures and XRD patterns of corrosion products of alloys in liquid aluminum for 2 h: (a), (b) Alloy 1; (c), (d) Alloy

2; (e), (f) Alloy 7; (g), (h) Alloy 8&; (i), (j) Alloy 9
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Table 3 EDS compositions and corresponding phases of points in Fig. 5

Mole fraction/%
Point No. Phase
Co Mo Cr Si Al
1 15.54 0.38 5.55 0.48 78.04 (Co,Mo,Cr)4Al ;5
2 10.02 0.59 6.14 0.62 82.63 (Co,Mo,Cr),Aly
3 0.82 3.28 11.02 0.72 84.16 (Cr,Mo),Al;5
4 10.26 3.23 3.79 0.03 82.78 (Co,Mo,Cr),Aly
5 0.78 9.04 4.14 0.84 85.2 (Mo,Cr)Als
6 12.85 1.51 3.07 0.55 82.02 (Co,Mo,Cr),Aly
7 0.71 3.50 10.06 1.21 84.51 (Cr,Mo),Al;5
8 10.75 2.49 3.71 0.02 83.02 (Co,Mo,Cr),Aly
9 0.34 7.17 6.66 0.03 85.79 (Mo,Cr)Al;s
10 0.20 11.94 1.40 0.21 86.26 (Mo,Cr)Als
11 17.68 1.65 0.77 1.17 78.73 (Co,Mo,Cr)4Al ;5
12 0.89 11.89 1.38 0.76 85.08 (Mo,Cr)Al;s
13 0.93 8.38 4.79 0.37 85.53 (Mo,Cr)Al;s
(a) Co
0.5 1.0
Distance/mm
0.5 1.0 0.5 1.0
Distance/mm Distance/mm
(d) Si (e) Al
0 05 1.0 0 0.5 1.0
Distance/mm Distance/mm
6 & 8 EMmBUTE T 2 h 5 RS RS S Z T A R

Fig. 6 Morphology (a) and line scanning results ((b)~(e)) on corrosion interface of alloy 8 in liquid aluminum for 2 h
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Fig. 7 Map scanning results of corrosion interface of alloy 9 in liquid aluminum for 2 h: (a) Morphology; (b) Al; (c) Co; (d) Mo; (e)

Cr; (f) Si
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Microstructure and corrosion resistance in
liquid Al bath of Co-Mo-Cr-Si alloys

LIU Yong-xiong', CHEN Xin?, YIN Fu-cheng', OU Lin-fang', LI Zhi', ZHAO Man-xiu'

(1. Key Laboratory of Materials Design and Preparation Technology of Hunan Province,
School of Materials Science and Engineering, Xiangtan University, Xiangtan 411105, China;
2. Hunan Testing Institute of Product and Commodity Supervision, Changsha 410007, China)

Abstract: By SEM-EDS and XRD and other means, the effects of Mo, Cr and Si on the microstructure and corrosion
resistance of Co-Mo-Cr-Si alloys in liquid aluminum at 700 ‘C were investigated. The results show that, when w(Si)<<
2.8%, the crystal structure of (Co) is FCC; when w(Si)=2.8%, the crystal structure of (Co) is transformation to HCP.
Laves phase ratio increases with the increase of Mo and Si content. Alloy CoM04Cr23.8Si0.6 has the best corrosion
resistance, but it is not hard because of single solid solution matrix. The hardness and corrosion resistance of
CoMo028.5Cr16.7Si, alloy enhances with the increase of Si content, the corrosion products are mainly (Co, Mo, Cr),Aly
and (Cr, Mo);Alys. When the content of Mo is high, the main compound is (Mo,Cr)Als. When the content of Cr is high,
the main compound is (Cr, Mo);Al,s.

Key words: Co-Mo-Cr-Si alloys; microstructure; molten aluminum; corrosion

Foundation item: Projects(51771160, 51471141) supported by National Natural Science Foundation of China;
Project(15A179) supported by Key Project of Education Department of Hunan Province, China;
Project(2015KYJHO09) supported by Scientific Project of Quality and Technical Supervision Burean
of Hunan Province, China

Received date: 2017-07-24; Accepted date: 2017-11-15

Corresponding author: YIN Fu-cheng; Tel: +86-731-58292213; E-mail: fuchengyin@xtu.edu.cn

(fmiE L)



