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Fig.5 Corrosion morphologies of the samples in 1 mol/L HCL solution: (a) AISI304, (b) Fe-15Mn-5Si-14Cr-0.2C, (c) Fe-15Mn-5Si-14Cr-0.2C
-1.0Dy, (d) Fe-15Mn-5Si-14Cr-0.2C-0.5Ce-0.5Dy, and (e) Fe-15Mn-5Si-14Cr-0.2C-1.0Ce
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Table 1 Weighted average atomic radius, mean square difference of atomic size, mixing entropy and mixing enthalpy of alloys

Alloy F/nm ol% ASwdJ KT mol? AH../kJ mol™*
Fe-15Mn-5Si-14Cr-0.2C 0.128 01 3.65 9.2721 -12.2459
Fe-15Mn-5Si-14Cr-0.2C-1.0Ce 0.128 42 4.47 9.846 7 -12.2511
Fe-15Mn-5Si-14Cr-0.2C-1.0Dy 0.128 35 4.23 9.766 6 -12.257 1
Fe-15Mn-5Si-14Cr-0.2C-0.5Ce-0.5Dy 0.128 37 4.33 9.789 8 -12.253 8
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Fig.7 Nyquist diagram of the samples in 1 mol/L NaOH solution

I Lo R AR LA BUEA LT Fe-15Mn-5Si-14Cr
-0.2C KR BTy, Horp s inAs Los R 3 M A &AL
AR RT AISIZ04, Uil Fo RS EME S
PEHE NaOH V3 H Bt e e G B VR IR
—MiLItE Ce MAEEATCERICEEERA, Skl
LR TR A — 2, 45 EIR, Fe-15Mn-5Si-14Cr-0.2C-
1.0Ce AL 1 mol/L NaOH & FH (1R 5 b i 5 A o

8 NIRFEAE 1 mol/L NaOH ¥4 1 JE il 35 - 1R
8a Ay AISI304 I fE i3, 2 J2 tH B 1 B Sk () ik i)
A EE 250 8N, BT AT S KA B
BRI B 8b R T T E B 2, ik
AISI304 7, KR 1H s hn ™ 5 . & 8c i b &
HA/NE TR, R, K 8d FE 8e HIERZE
BIREACERE, R DU R s kLR, R R . 4
Gt £k 5 Nyquist BEIWT %1, Fe-15Mn-5Si-14Cr-0.2C
-1.0Ce 7£ NaOH ¥ it M e fE, W s - oo & mT 4
TH& i i B o

i b 0 B AN A R R R di & TR R 1 AESEAR 1)
FRIET 1G4, Wi b 5725 4 5 A BR P A2 20,
BEE TR, S8 RRERR K. &4
BEW ASmix K, SFHAEESARBIEELR, 4
S W E T TG HEVRRE FE RS I o TV &k AHmix (998N
(GEEEIS T A eI WAE: NN iip:- Bria s OE |y A i1

50 pm

K8 1RXFEFE 1 mol/L NaOH & Hh [ s R 30
Fig.8 Corrosion morphologies of the samples in 1 mol/L NaOH solution: (a) AISI304, (b) Fe-15Mn-5Si-14Cr-0.2C, (c) Fe-15Mn-5Si-14Cr-
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Effect of Rare Earth Elements Addition on Corrosion Behavior of
Fe-based Amorphous Composites

Zhao Yanchun?, Li Shu', Li Chunling?, Li Wensheng®, Kou Shengzhong®, Mao Xuejing®, Yan Fengyun'
(1. State Key Laboratory of Advanced Processing and Recycling of Non-ferrous Metals, Lanzhou University of Technology, Lanzhou 730050, China)

(2. School of Mechanical and Electrical Engineering, Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: The Fe-15Mn-5Si-14Cr-0.2C amorphous composite rod sample added with and without rare earth elements of Ce, Dy and Ce+Dy were
prepared using industrial purity raw materials treated by the coating agent (CaO-Fe,05-SiO;). The effects of Ce, Dy and Ce+Dy rare earth elements
addition on the microstructure were studied by XRD and TEM. The electrochemical workstation three-electrode system was used to test the
corrosion behavior of the sample in 1 mol/L HCI and 1mol/L NaOH. The results show that the microstructure of the alloys added with rare earth
elements is amorphous composite matrix with the undercooled austenite phase CFess1 and the ferrite phase Fe-Cr. The corrosion resistance of the
sample with 1wt% Ce in HCI and NaOH is optimum. The self-corrosion potential in HCI is —0.162 05 V, the self-corrosion current density is
7.6999x10® A €m?, and the polarization resistance reaches 9.5774x10%Q em? In NaOH, the self-corrosion potential and self-corrosion current
density is —0.1839 V, 1.7453x10® A em™, respectively, and the polarization resistance value is 7.1574x10° Q ¢m” The corrosion resistance is
obviously better than that of 304 stainless steel. It is a corrosion-resistant material with great potential.

Key words: amorphous alloy; rare earth element; microstructure; corrosion resistance
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