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2 �on
Al-Zr-M(M=Fe,Ce Y Nd) ℄$mF$NM���[��.� Al(99.5%)�Fe(99.99%)�Zr(99.5%) Y
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Gamry vj[7/ (PCI4/750)K(S��>VH~Æ;d{v$~j4>�H~y�� 1.0 mV/s�H~v_^ -1.5 Vk 0.0 V�&Xo��� 3.5% NaCl>o���d���/[��8fq�F�#/Th�
3 |t"��
 XRD �/�F$mi�m��=B, 1 �

Table 1 Compositions and phase structures of as-cast al-

loys

sample alloys (at%) phase structure

1 Al80Zr20 Al3Zr�Al

2 Al80Zr10Ce10 Al3Zr�Al4Ce

3 Al80Zr10Nd10 Al3Zr�AlNd3

4 Al80Fe10Zr10 Al3Zr�Al13Fe4�Al

5 Al85Fe10Zr5 Al3Zr�Al�Al13Fe4
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Fig.1 XRD patterns of Al-Zr-(RE) as-cast alloy (a) Al80Zr20, (b) Al80Zr10Ce10, (c) Al80Zr10Nd10, (d)

Al80Fe10Zr10, (e) Al85Fe10Zr5`�� 1 4R_F$m℄$i�m XRD �"�^� 1 Y, 1 Du>R+M℄$IQ�}
Al3Zr�e�%����YgH��r�F$m℄$i�x����_%m=7�Al80Zr10Ce10 IQ�
Al4Ce�Al80Zr10Nd10 ,QJ AlNd3 ��r�2�4��v�℄$�=�rym�D�Al80Fe10Zr10 �
Al85Fe10 Zr5 I}PJ Al13Fe4 Y Al ��h)4
Al13Fe4 Q^���Al y℄$IQ��^m Fe 5�QJ Al13Fe4 ��
 Al-Zr-(RE) U�℄$&Xm,|Qu
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�__!℄$m&Xmvj[�9��Km℄$(S_vj[�/�� 44R_℄$% 3.5% NaCl>oI>VH~{v$~j4>�� 4a I��m4>}R=_�;m�j�g~3x��;m���A>��	� 4b ,,=�uj~j��N~j4>K}~*~j3���A>3�℄2RLr bK��\&Xv$ Ecorr XUD2R&Xvh Icorr�0%>Q~j3�>Q~jÆ
zR~jv` Rp�uV~j8�*~j3���A>Lr bA�bK � Rp �N:|m<_ [7] 
zlk&Xvh Icorr��l&X9p�, 2�
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bKbA

2.3(bK + bA)
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Fig.2 Morphologies of Al-Zr-(RE) as-cast alloy in 3.5%

NaCl solution after 160 h immersion

(a) Al80Zr20, (b) Al80Zr10Ce10, (c) Al80Zr10Nd10m�C�℄l℄$m\&Xv$ (Ecorr) ���t�5D��4��vm1uV�℄℄$5vPg~>!�A�Ce �C&Xvh (Icorr) y'2+�	�C Nd,℄ Icorr ;R�t�5r� Cem�CD�℄℄$5vR=�j�	2��t%&Xyr�Ndm�C2h℄l℄$5v�j�!�vh{�5t�	+��;�t Icorr��u Nd�℄$�&XV�m�D5�� Ce ℄$�
�4��v��uV1�%℄$Iv�%��vQJ$i�j℄,�3%℄$Q��?��%℄$m,|�4�$i�j℄,5v�>o"H��PJhj,���Em`C Cl− Y CO2−
3 q�PM[�̀ C&XmZP [8,9]�	{Y℄$Q��

Fig.3 Morphologies of Al-Zr-Fe as-cast alloy in 3.5%

NaCl solution after 160 h immersion.

(a) Al80Fe10Zr10, (b) Al85Fe10Zr5
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Fig.4 Potentiodynamic polarization curve for as-cast al-

loy in 3.5% NaCl solution

(a)Al-Zr-(RE), (b) Al-Fe-Zrm2�>!�,|4�hj,�}���bQJr=YZm�j��̂ 	P�j=G�v$Z-b��j�>!yrb�QJyr�'yV)k!m�
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Table 2 Corrosion parameters of alloys in 3.5% NaCl solution

alloys Ecorr(vs SCE) /V Icorr /µA·cm−2 bA /V bK /V Rp /Ω·cm2

Al80Zr20 -1.011 21.0 - 0.141 2086

Al80Zr10Ce10 -1.162 21.4 - 0.109 1597

Al80Zr10Nd10 -1.111 7.57 - 0.109 4336

Al80Fe10Zr10 -0.955 181.4(27.4) 0.074 0.153 791

Al85Fe10Zr5 -0.952 64.6(37.0) 0.081 0.155 625PN�j=G [10]�Nd m�C℄℄$m,V59��5'{�,|�m5AvQJ�̂ 	�t℄$m&Xyr�� 2 I℄$&Xm,|Qu�\�$�℄M℄$PuV~j�}~~j4>y'���\&Xv$my'���Al80Fe10Zr10 g~5�R=�(m�j3�	 Al85Fe10Zr5 ,x�R= (�
4b)�XRD �L;`�℄M℄$Q� Al3Zr�Al13Fe4Y Al q��
� 3b Du>R�℄4}�SW,V����tG�Al13Fe4 % NaCl >oIv~v$�%��?.�b [11]�AvQJ�vQJ��℄&X�H�̂, 2m&X9pDu>R�BL8�� Al-Zr-
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Al85Fe10Zr5 b_F#�h^� 4 L>℄4�?2b�5r���uV~j�8�KmWN�Ær�`b.?�
�g~���A>3�;���℄2R bA� bK��℄~jv` Rp 2R&Xvh Icorr (, 2 KXIp7)�Du>R%Bb� Al-Zr-(RE) ℄$8�h�;H�D�q bK 2Rmp7�0+℄M℄$&Xvh?.m2`;R��� 4b m~j4>$℄m�U�^, 2 Im bK BpDu>R�Al80Zr20 �℄M
Al-Fe-Zr ℄$m bK B�?2b�r��zm}~NMy'���	% Al-Zr I�C Ce x Nd �-B�t_`��51uVm4��v�C�.+_℄$m}~~jNM���~jv` Rp B, Al-Fe-Zr℄$t_r3p^��%&Xyrmbb�̂ -,Du>R&Xyr� Rp y'J�(�r� Rp �D&Xyrmr3Nj9p [10]�̂ -9pBDu>R% NaCl >oI Al-Fe-Zr ℄$�XV�2?NC�
4 |�
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CORROSION BEHAVIORS OF Al-Zr-M (M=Fe,Ce and Nd) In

NaCl SOLUTION

FAN Changyou1, ZHANG Lei1, ZHAO Maomi1, CHEN Hongmei1, WEN Yanxuan2, OUYANG Yifang1

(1. College of Physics Science and Technology, Guangxi University, Nanning 530004;

2. College of Chemistry and Chemical Engineering, Guangxi University, Nanning 530004)

Abstract: Al-Zr-M (M=Fe, Ce and Nd) alloys were prepared by arc melting. The structures of alloys were

identified by X-ray diffraction (XRD). The electrochemical behavior of these alloys was studied by potentiody-

namic polarization in 3.5% NaCl solution�The surface morphology of samples after corrosion was analyzed by

optical microscope. The results show that the passivation in 3.5% NaCl solution for Al-Zr alloys with rare earth

addition was easier than that without addition. The ability of corrosion resistance of alloy with Nd is superior

to that with Ce. Because of active polarization, the current density of cathodic polarization for A1-Fe-Zr alloy

was large, and low corrosion resistance was low.

Key words: aluminum alloy, rare earth, electrochemistry, corrosion behavior
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