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Table 1 Nominal composition of Fe-3.5B alloy (/%)
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Fig.1 Schematic diagram of directional solidification device
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Fig.2 Sample position (a) cut from directionally solidified
Fe-3.5B alloy and the erosion-manner between flowing

liquid zinc and sample surface (b)
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Fig.3 Schematic diagram of erosion-corrosion experiment in

flowing liquid zinc
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Table 2 Manufacture parameters and Fe,B average space of

directionally solidified Fe-3.5B alloy far from the 15

mm distance of the chiller

Sample  Cooling rate  Chiller thickness  Fe,B average
No. /'C st /mm space/pm
1# 10.5 150 1.87
2# 9.8 100 3.67
3 9.6 50 5.94
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Fig4d  XRD patterns (@) OM and microstructure (b) of
directionally solidified Fe-3.5B alloy
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Fig.5 Erosion-corrosion rate as a function of erosion-corrosion

time
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Fig.6 SEM micrographs of the erosion-corrosion interface of directionally solidified Fe-3.5B alloy (Fe:B/): (a) 4=1.87 um, t=5 h; (b)
2=3.67 um, t=5 h; (c) 1=5.94 um, t=5 h; (d) 1=1.87 pm, t=30 h; (e) A=3.67 um, t=30 h; (f) 2=5.94 um, t=30 h
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Fig.7 SEM micrographs of the erosion-corrosion interface of directionally solidified Fe-3.5B alloy (Fe;B.): (a) A=3.67 um, t=5 h; (b)

2=5.94 pum, t=5 h; (c) 4=3.67 pm, t=30 h; (d) 4=5.94 um, t=30 h
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Table 3 Compositional results of paintl, point 2 in Fig.6e and
point 3, Point 4 in Fig.7d erosion-corrosion products

by EDS analysis

Point ol at% Phase
Fe Zn Fe Zn
1 12.83 87.17 14.70 85.30  J-FeZny
2 6.89 93.11 7.98 92.02  {(-FeZni;
3 12.76 87.24 14.62 85.38  J-FeZny
4 6.82 93.18 7.90 92.10  {(-FeZnis
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Erosion-Corrosion Resistant Property of Directionally Solidified Fe-3.5B Alloy in
Flowing Liquid Zinc

Liu Guangzhu', Xing Jiandong®, Ma Shenggiang®, Wang Yiran®, Ma Shengchao?, Li Yefei'
(1. State Key Laboratory for Mechanical Behavior of Materials, Xi’an Jiaotong University, Xi’an 710049, China)
(2. AVIC Shaanxi Aero Electric Co., Ltd, Xingping 713107, China)

Abstract: The effects of orientation and space of Fe,B on erosion-corrosion resistant property of directionally solidified Fe-3.5B alloy in
flowing liquid zinc were investigated by a rotating disk technique, and microstructural morphology of erosion-corrosion interface was
observed. The results show that the erosion-corrosion rate quickly decreases with the extension of erosion-corrosion time when the Fe;B is
parallel to the flowing direction of liquid zinc (parallel sample, labeled as Fe;B;, sample) while it slowly decreases with the extension of
erosion-corrosion time when the Fe,B is perpendicular to the flowing direction of liquid zinc (perpendicular sample, labeled as Fe,B.
sample). When the space of Fe;B is 3.67 um, the erosion-corrosion rate of Fe,B, sample is minimum, while the erosion-corrosion rate of
Fe,BL1 sample reaches the minimum value when the space of Fe,B is 1.87 um. The Fe;B;, sample forms a good erosion-corrosion
compound layer which shows an “interface pinning effect” and greatly inhibits erosion-corrosion.

Key words: directional solidification; flowing liquid zinc; erosion-corrosion; Fe,B; interfacial morphology
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