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Fig.1 XRD of AIMn-Ce alloy targets with different Ce contents (a) , phase aboundance (b) and Rietveld refinement on XRD pattern for 10 wt%

of Ce content
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Table 1 Phase composition for AIMn-Ce alloy targets with different Ce contents

Sample Phase Rup/Ry Phase aboundance/ Lattice parameter Cell Volume/
% a/nm ¢/nm nm?3
Al Rwp=7.09 23.23 0.40461(1) 0.40461(1) 0.066240(5)
AMCO Al¢Mn Rp=5.37 76.77 0.75576(5) 0.88844(8) 0.43580(7)
Al 12.73 0.40473(1) 0.40473(1) 0.066298(5)
AMCO05 Al¢Mn Rur=6.79 73.66 0.75553(5) 0.88715(7) 0.43586(5)
AlioCeMn2 Rp =523 13.62 1.2885(2) 0.51252(14)  0.85085(35)
AMCI10 Al Rwp=4.59 15.71 0.040456(7)  0.40456(7) 0.066213(3)



AlsMn Ry =3.55 63.92

AlioCeMn2 20.37

Al 19.62
Rwp=8.39

AMCI15 Al¢Mn 43.56
R, =6.43

AlioCeMn2 36.82

Al 45.96
pr:6.75

AMC20 Ali1Ces 41.85
Rp=5.05

AlioCeMn2 12.19

Al 36.94

pr:1231

AMC25 AlnCes 41.52
Ry, =8.78

AlioCeMn2 21.54

0.75556(4)  0.88752(7)  0.43528(5)
1.2858(1)  0.51384(3)  0.84957(8)
0.40501(1)  0.40501(1)  0.066434(4)
0.73744(20)  0.87871(53)  0.43357(33)
1.2879(1)  0.51390(1)  0.85235(5)
0.40477(1)  0.40477(1)  0.066316(3)
0.43405(4)  1.0066(1)  0.57598 (7)
1.2862(3)  0.51351(1)  0.84957(4)
0.40483(1)  0.40483(1)  0.66346(3)
0.43958(4)  1.0073(1)  0.57636(9)
1.2864(1)  0.51356(1)  0.84990(6)
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Fig.2 Microstructure and phase distribution of AIMn-Ce alloy targets
with different Ce content,(al, a2) AMCO, (b1, b2) AMCOS, (cl, c2)
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Fig.3 Compressive stress-strain curves of AIMn-Ce alloys with

different Ce contents
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Fig.4 Compressive yield strength and Brinell hardness of AIMn-Ce

alloy with different Ce content
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Table 2 Compressive mechanical properties and brinell hardness of AIMn-Ce alloy targets with different Ce contents

Sample oy/MPa o/MPa ep/ % Brinell hardness/HB5/125
AMCO - 482+10 21345

AMCO05 366+3 369+7 0.04+0.01 207+10

AMC10 290+8 330+5 2.05+0.15 151+4

AMCI15 315+6 0.42+0.08 121+1

AMC20 308+5 0.56+0.04 115+1

AMC25 3664 0.09+0.03 121+2
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Fig. 5 Comparison of AIMn-Ce alloy targets
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Fig.6 XRD of AIMn-10wz.%Ce alloy target and coating (a) and

potentiodynamic polarization curve of the coating (b)
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Table 3 Comparison of electrochemical corrosion parameters of AI-Mn based amorphous coatings

Electrochemical corrosion parameters  Thickness
Coating / Preparation method Refs.
Ecorr/(V/SCE) Icorr/(Alcm?) (bm)
Double target
AlMn26at.% -0.88 1.6x107 [15]
co-sputtering
AlMn14.45at.% -0.95 1.57x10°8 18 electroplate [5]
AlMn25.78at.% -1.05 1.198x107 3 Splice target sputtering [19]
AMC10 -0.49 5.1x10°8 4 Alloy target sputtering  This study
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Effect of Rare Earth Ce Addition on Phase Transformation and
Application Properties of AlI-Mn Target
Lu Fei'?", Liu Shufeng!?, Xu Yi**, Li Hui'?, Zhang Shuai'?, Wen Yongqing'-?
(1.State Key Laboratory Baiyunobo Rare Earth Resource Researches and Comprehensive
Utilization, Baotou Research Institute of Rare Earths, Baotou 014030,China;
2.National Engineering Research Centre of Rare Earth Metallurgy and Functional Materials,
Baotou 014030,China;,
3. Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China;
4. College of Materials Science and Opto-Electronic Technology, University of Chinese
Academy of Sciences, Beijing 100049, China)

Abstract: AlMn-Ce alloy targets with different rare earth Ce contents were prepared by vacuum induction furnace. X-ray diffraction, GSAS, scanning electron microscope,

energy dispersive spectrometer, universal testing machine and brinell hardness measurements were used to analyze the phase composition, phase distribution and alloy

plasticity and toughness of the target. At the same time, the AlgsMn,s-10wz.%Ce alloy target was selected for the coating test, and the phase structure and corrosion resistance

of the coating were tested by grazing incidence X-ray diffraction and potentiodynamic polarization curve. The results showed that the Al-Mn compound in the AlgsMn;salloy

without Ce addition formed a coarse dendritic structure with high hardness and brittleness, and the target surface was cracked during the coating process, making it unusable;

after adding rare earth Ce, the Ce element was preferentially combined with Al and Mn elements to form the primary phase of Al;oCeMn,which could effectively restrict the

growth of the Al-Mn compound and improved the uniformity of the structure. When the Ce content was 10 wz.%, the compressive strain rate of the alloy reached 2.05%, the

plasticity and toughness were

the best, and the target was complete during the coating process; if the Ce content was further increased (above 20 wr.%), too much Ce

element combined with Al to form a lath-shaped Al;;Ce; primary phase which reduced the ductility and toughness of the target. The AlgsMn,s-10wz.%Ce target was coated to



form an amorphous coating with a self-corrosion potential of -0.49V and a self-corrosion current density of 5.1x108A/cm?, showing good corrosion resistance. Rare earth Ce
addition improved the brittleness of AlgsMn;s alloy and ensured the application requirements of magnetron sputtering ; at the same time, it helped to promote the formation of
amorphous structure in Al-Mn based coating under the condition of relatively low Mn (Mn=15at.%) content , improve the corrosion resistance of the coating.

Key words: AIMn-Ce; alloy target; plastic toughness; amorphous; corrosion resistance

B3 H 3%:

Rare earth Ce addition improved the brittleness of AlssMnis alloy target, ensured the
application requirements of magnetron sputtering. The amorphous coating for high corrosion

resistance was deposited by magnetron sputteringused AlgsMnis-10wt.%Ce target.

10



