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Fig.1 XRD patterns of amorphous alloys (the insert figure is
DSC curves)
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Fig.2 Potentiodynamic polarization curves of amorphous alloys
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Table 1 Electrochemical parameters of amorphous alloys

Alloy Econ/V Lo/ A-cm Epit/V
Zrs5CussAlyg -0.41 7.24x107 -0.29
Zrs5CuzoNisAlyg -0.31 3.02x10® -0.23
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Fig.3 Nyquist curves of amorphous alloys (insertion figure is the

corresponding equivalent circuit)
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Table 2 Equivalent circuit fitting parameter values
» CPE-Q/x10™

Alloy R/Qem® 7 o £° Rp/Q €m?

Zrs5CuzsAlgg 6.75 4.76 0.80 6407.25

Zr550u30Ni5AI10 1.70 5.67 0.81 41845.00
gol " %'s5asAlo a

| —e— ZregCuggNisAl

-Phase/(9
5

N
o

Of
3210123 456

— Zf55CU35A|1O b
—e— Zrg5CuggNizAlyg

lg(1Z|/©-cm?)

3210123456
lg(f/Hz)

K4 JEf G410 Bode K

Fig.4 Bode curves of amorphous alloys: (a) phase and (b) modulus
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5 ZrssCugsAlyo JE S A AHRL, 5B JE b, Jul 2
1 55 IR /N FL(E 5d). 1H ZrssCusoNisAly JE 5 &4 1)
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FAEY, I H Cl ITE S5 1 BAL B R i 8 A 45 8 v
fift. /£ NaCl %, Zr-Cu-Al ZRIEF A 4 K6 h 2
£ CIMER T &4 i s IR B Ve i, SlAb IR J=
HE— DRk, FIR O GRS 518 58 o ik 1 Bl
I & Ni TG 3 1 ZrssCusoNisAlyg JE & & & JE AT /5
Ni JCESMANARE, 53550 A &
(B 7D, Al Zr TR I FEE 55T ZrssCugsAlyg (R
3) . A Ni [ Zr-Cu-Al Rk & & REe A 2
BEACTEL IR, DT 3G 0 AR & A 4 B R e RE . N
TCRAE RIS 5am TIERGE&Rm, A8 H
17 CRp Al R A AR A S RIDRH 1k G 7 A e s
BB AL RE R AT, 1 CIASREIR A BA 3R & &8
E5 &R RN s UL B R, B Ni o rn
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5 100 pm
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Fig.5 SEM morphologies of ZrssCussAlyo (a, b) and ZrssCuzoNisAlig (¢, d) amorphous alloys before (a, ¢) and after (b, d) corrosion
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Fig.6 SEM morphologies (a, ¢) and EDS element distribution (b, d) of ZrssCussAlie amorphous alloys before (a, b) and after (c, d) corrosion
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Fig.7 SEM morphologies (a, c) and EDS element distribution (b, d) of ZrssCusoNisAlio amorphous alloys before (a, b) and after (c, d) corrosion
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Table 3 Changes of element content for amorphous alloys

before and after corrosion (at%)

Element Zr Cu Al Ni 6} Cl
ZI’55CU35A|10 (before) 47.4 35.8 8.9 - 7.9
Zrs5CussAlgg (after) 185 534 7.2 - 17.2 3.7

Zr550u3oNi5AI10(before) 50.1 26.0 8.5 4.4 11.0
ZrssCuzoNisAly (after) 31.0 354 6.7 3.8 21.1 20

Kl 8 S & & NaCl i b R AR FiL b 27 Ji inh
R K. £ 3.5% NaClElith, & et
FE T RRABEAL B, iZ AL O IR ) & s | B
PUe2T AR e F T B B AL I AR TR B, Al
PR SR B A5 A, CIUR] AL B & B AR i & R 1

5&BRAEER, NmE#ERE4. R, Crigd
PO FLIERE , (0T R i e v ko 2 T B0 A B S 50 V5 ik
W, BHARPAEEE )RR S AR E A S EEi
JEFRERBE, SRERE.

76 NaCl &5 P A0 s S i ik, W B 380 i A s 2%
) CI 5 Bl A B A= Bl 45 & 9 B R 1 MeCI(EK
MeO(H)C) &M, & CI&aw R A Wia k. 16
BlAL VA AL ORI MR Bt B AR 2D, S fsi i A I 7 A 2
BH, A5 Ak BEAS 7 9 4 o 70 Al A B9 3 Ab Iy B i
F& e BE e, 843 CIAR S id i v sl b 2048 HF i &
SR 5 4 8 7= A RS AR B SR o SEUURL AN W
KK, EEIES SR E = RN 7, W T Bl & ok
6] (4 45 4 5 BN T 40 )@ JE T i BT, A A i — il
#, AL, EEHIK. % Lk, EWERT
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Fig.8 Corrosion mechanism of amorphous alloys
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Effect of Ni on Corrosion Behavior of Zr-Cu-Al Amorphous Alloys in NaCl Solution

Gan Youyi™?, Liu Hao? Li Guang™?, Shi Yu!, Ma Lifeng®, Zhao Yanchun?, Liu Ming®, Zhang Jianbin®
(1. State Key Laboratory of Advanced Processing and Recycling of Nonferrous Metals, Lanzhou University of Technology,
Lanzhou 730050, China)
(2. State Key Laboratory of Solid Lubrication, Lanzhou Institute of Chemical Physics, Chinese Academy of Sciences, Lanzhou 730000, China)

(3. State Key Laboratory for Strength and Vibration of Mechanical Structures, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: The effect of Ni on the electrochemical corrosion behavior of Zr-Cu-Al amorphous alloys in 3.5% NaCl neutral solution was
investigated by potentiometric polarization and electrochemical impedance spectroscopy. The results show that the ZrssCusoNisAlg
amorphous alloy containing Ni element has better corrosion resistance than ZrssCussAlio amorphous alloy in NaCl solution. The Zr-Cu-Al
amorphous alloys generate pitting corrosion in NaCl solution, and the circular corrosion pit is filled with foam-like holes. Compared with
the elemental distribution of Zr-Cu-Al amorphous alloys before and after corrosion, the alloying elements are selectively dissolved because
of CI". Amorphous alloys containing Ni elements form a dense passivation film, which inhibits the selective dissolution of metal elements,
thereby improving corrosion resistance. The results can provide reference for the composition design and application of Cl~ resistant
amorphous alloys.

Key words: amorphous alloys; electrochemical test; chloride ion; pitting corrosion; corrosion pit morphology
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