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Fig.1 XRD patterns (a) and phase aboundance (b) of AIMn-Ce alloy targets with different Ce contents, (c) rietveld refinement

on XRD pattern for 10% of Ce content
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Table 1 Phase composition for AIMn-Ce alloy targets with different Ce contents

Lattice parameter

Samples Phase R /R, Phase aboundance/% - . Cell volume/nm’
Mo Al R, =7.09 23.23 0.40461(1) 0.40461(1) 0.066240(5)
Al Mn R =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)
AMCO5 AlMn i“f;;: 73.66 0.75553(5) 0.88715(7) 0.43586(5)
Al CeMn, ! 13.62 1.2885(2) 0.51252(14) 0.85085(35)
Al 15.71 0.040456(7) 0.40456(7) 0.066213(3)
AMC10 AlMn [1:“5;5‘559 63.92 0.75556(4) 0.88752(7) 0.43528(5)
Al CeMn, ' 20.37 1.2858(1) 0.51384(3) 0.84957(8)
Al 19.62 0.40501(1) 0.40501(1) 0.066434(4)
AMCI5 Al Mn 1;“562219 43.56 0.73744(20) 0.87871(53) 0.43357(33)
Al CeMn, ' 36.82 1.2879(1) 0.51390(1) 0.85235(5)
Al 45.96 0.40477(1) 0.40477(1) 0.066316(3)
AMC20 Al Ce, 11:“5:(.)755 41.85 0.43405(4) 1.0066(1) 0.57598 (7)
Al CeMn, ' 12.19 1.2862(3) 0.51351(1) 0.84957(4)
Al 36.94 0.40483(1) 0.40483(1) 0.66346(3)
AMC25 Al Ce, Z‘i:gf;l 41.52 0.43958(4) 1.0073(1) 0.57636(9)
Al CeMn, ' 21.54 1.2864(1) 0.51356(1) 0.84990(6)
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FH 5 Y4 Ce & 16 >20% B, 1135 b i 20 AL, Ce, 717 1
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A BEE [ X A ) A A S X, AR DR v 20 R [ i AR e p
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Al CeMn, ¥ AE FHECE i 1 0, K 2 2 POk 7e 5
RN BT, 55— 43 Al CeMn, FHAT SR 5 L 2540
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Fig.2  Microstructure and phase distribution of AlMn-Ce
alloy targets with different Ce contents
(al, a2) AMCO; (bl, b2) AMCO5; (cl, ¢2) AMCI10;
(d1, d2) AMC15; (el, e2) AMC20; (f1, f2) AMC25

B, Al 3RS & ALX 45 A BE [ A2 o Yang 55243 1o
5% — Pk J5 B B4 Y AL CeMn, A1 (1 T2 AL fiE >
=29292 J-mol™', Sommer 55 W 55 F£ HH Al Ce, & hL
AE H-49000) - mol™', Wi IELEEI T, #y%: |
EARESEH , AL Ce JE MLBE A8 XHERSK , TE B RE
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FRARAL A2, HEMTeE A S0 4215 501
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A WEFE TS T2 55, S I 18 52 55 e
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W4 o DR I S A — R B
VA3 G 0 G B b AR 2 | I I A, s E
il B 3% 1 T AR Ce & AIMn-Ce & 4 46 I
F1-RiAEHh £k o 28 T H 46 S AR . 1T
UL RN Ce 1) Al-Mn S 4 g4 AR P 5 26 80 H 7Y
{14 i 1k DRI SRR AIE s 447 W 284 538 5 7K 482 MPa A2 47 o
JNA Ce J& , AlMn-Ce HUR 12X 560004 A8 P IS FH L 42
Jii O 1) 9 AR T e A Horp AMCOS AT AMC10 3804
N I E IR B R IR 5 /MR T, B -
JE R ASREAL . R ARRE AL 0] RE S5 12 H AL Mn
W AH , BHAHO A2 8l , BB N 1A
K7 Ce SR F] 10% I, AMC10 #4138 p 75
T IX B IR, He i W A8 283K 2.05% . AREEHE TN Ce
ik, AlMn-Ce & 4 ¥ i IR S 28 M N AR R FF 05 T

K3 R[E Ce f i AIMn-Ce A 42 FR 40 1N 1 2% fh 28
Fig.3 Compressive stress—strain curves of AlMn-Ce alloys

with different Ce contents
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Table 2 Compressive mechanical properties and brinell

hardness of AIMn-Ce alloy targets with differ-

ent Ce contents

Samples o‘y/MPa o /MPa 8]]1/% Brinell hardness/HB5/125

AMCO - 482+10 - 2135
AMCO5 366+3 369+7  0.04+0.01 207+10
AMCIO 290+8 330+5  2.05+0.15 1514
AMCIS5 315+6 - 0.42+0.08 121+1
AMC20 308+5 - 0.56+0.04 115+1
AMC25 366+4 - 0.09+0.03 1212

B, X5 Al CeMn, #HIZ A HLAL, N2 it &1 Ce i
TIE AR 251K AL Ce, W1 AE AR LU 6 o [RIE AT SR
£ Ce it >15% BF, $EAFRE i IR IS T8 E A 8
SRR BB, N EARWINIE TR, e o8k
Wl , AR AR i R A A A B S, S
J5T AlMn A% 518 A 56 o 0] DLIE i Ce 5] AT
LB 8 238 AL-Mn $E M (9 S8R, 33X i Ut Al-Mn
SO A U S B ol P o 2 i B ek 24 [ AR g A

AFTJEAL, G AR RSE L T SR SRy
HE V2 SRR . RSN Ce Y AL-Mn 4 43 HL K 044
K i AL Mn A & 53K 76.77% , 33k SR KT HIARAE
G 4 TR AR 72 5 R vh 45 5 TE B ALY i ) 42
RN R, A & R A MR T
A Ce Jii , AMC10TE W40/ | #5041 Al CeMn,
WIHE AL ZL, (B J5 AT H ) AL M AH A= 1K 25 (1] 22 3]
LH, RIS B ANAL AT A SRR ST I o Rl
EHBERYREL . AN, G a8 Tt R b A
T BRARBIAB Y, WG S8 1
i Ce BN ARG, AMC15 1 Al CeMn, 9] 4 FHZH 41
ML, S 2 36.82% , JR4RTEAE i i o seL 4k
WIHEAALUE OB 15l S G &M T
W s b i Ce I (4 AMC20, AMC25), —J7 [
M AR AL, Ce, WA AHER SN, SB35 5
— 7 T S AR 21 2 Pl AR GE E AL AR B AR R AL
Al Ce JEFMERICIR L, FRARA 400k

Kl 4 X L5 3 T AN [A] Ce 1% it AIMn-Ce £ 42 7R
247 Jee Al i 5 AN A ECRE 3 . IR AT LA Y, Bl Ce
FrE I, AIMn-Ce 75 4 $IBF 1) i JRe 5t 258 0 A i
(B 2 B ST RIS B i AR LA, X RE S A 4
R WAL S04 56 o Coury Z52 HIF5T B Al-Mn-Ce
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K4 AN[A] Ce & AlMn-Ce 5 42 He 4 i JIR 58 52 A [QAE B2

Fig4 Compressive yield strength and Brinell hardness of
AlMn-Ce alloy with different Ce contents
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AL L, &1 2 21.54%, [A] i AE AL P A
& Ce MIERGIR F )2 414Y, T BUA 40 i FAd i
B
2.3 EHTRRMERES T

& JH 98 B F A B AMC10 S0 R g 7 B8 i 52
55, PEMSEA R PERE . SR 2 AR AR B A SR
J& , ANAR AR Wl S R o X H R s RN Ce (1)

KI5 AlMn-Ce & &0 (T BLX
Fig.5 Comparison of AIMn-Ce alloy targets

AMCO & &M &g F&di e, mr2L,
TR AT S B RS o 3 5O AL-Mn A S A 1
AR 2R o0 0 T 3R S M3 KA K. 18 1 Ce BRI
() AMC 10 #0bF S8 4] Pk Bt 43, O 0 P el e o
ToHHR, WIEEE, nTLLER A .

Kl 6(a) iy AMC10 5 4 ¥E B4 S IR J2 XRD X H
K. NIRRT LIE B, AMCLO 5244 4 AL, Al Mn Al
Al CeMn, Z F 4121, F A A AL o T 51 8% B )5
AMCI0 ¥R )ZTE 207 A 47 R AR SfAH IR 18 Sk 0,
—BTE 40° 2547 WREEF AL Mng A1 AL Ce f77 5506, 735 5
WETEAL, RIZA /N, R Ce TR INA B 42
fdf Al-Mn BE 05 )2 76 AH X 8K Mn (Mn=15%) 7 12 5%
PRI AR fb 254

F6(b) R T AMC10 3E & )2 3l H 457 i AL
2R o VR IR Ak 1 7 305 P A S 1 R A — P
BALIX, ARl E A FEARAE-0.49 V AEAT, AE
HLR B BE AR 10 A -em™ B2, R B 4F it
JE B PERE o

RIGH TAR T 620 Al-Mn JE R 2 i
A G 2% Horp AIMn-10Ce & 4 $E R IE 5 19 3F
SRR IR /N T A T ALMn R A2, 59F
PRI S U 2 SR B ARG, (R L R il 67 B f s

K6 (a) AlMn-10%Ce &4 041 )2 XRD, (b) )2 sl (it i £

Fig.6 (a) XRD patterns of AIMn-10%Ce alloy target and coating, (b) potentiodynamic polarization curve of coating
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Table 3 Comparison of electrochemical corrosion parameters of AlI-Mn based amorphous coatings
Electrochemical corrosion parameters
Coating Thickness/pm Preparation method Refs.
E, /V (SCE) 1, /(A-em™)
AIMn26% -0.88 1.6x107 - Double target co-sputtering [15]
AlMn14.45% -0.95 1.57x107* 18 Electroplate [5]
AIMn25.78% -1.05 1.198x107 3 Splice target sputtering [19]
AMC10 -0.49 5.1x107° 4 Alloy target sputtering This study

FHAM T 284 0 AL-Mn B TR 2, £ AMCI07:
J2 TR JE kPR BE W o KA Faraday 52 8, Xt [F]—
FEARTN T, 6 ook 22 5 06 bl I % BE G OE LE .
AMCI0 % )2 14 11 J68 ol v 0 2 B2 55 FL 9 AL-MIn I
IRZAL TRl — B PR, HIR)Z R T 9%
WRIZEEE, v UL AMC10 JE &7 )2 10 JE il i 20 i
B

3 4

L. Ce TR HNXT AL-Mn &5 4404 AL, Mn JCER 4S5 AL
FHAT AR S A AU ) 3 L A3 AT A SR

2. 1 Ce WS JINRE A5 AT 5038E G AH X G4 Al-Mn
R HIRA A B8 B, $2 7 AL-Mn #8464 9 38 49
fiff R AL-Mn B A4 WG S5 45 RES A FH 3o R b Gk o 284 (]
e

3. AlMn,-10%Ce 84 95 B 5 T BGIE & iR )2
FEIHH R A 8 el i
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Effect of Cerium Addition on Phase Transformation and Application Properties
of Al-Mn Target

Lu Feil*, 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, National Engineering Research Centre of Rare Earth Metallurgy and Functional Mate-
rials, Baotou 014030, China; 2. Institute of Mechanics, Chinese Academy of Sciences, Beijing
100190, China; 3. 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 fur-
nace. 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
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alloy plasticity and toughness of the target. At the same time, the AliMn;-10%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 show that the Al-Mn compound in the
AlgMn,; alloy 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 Ce, the Ce element
is preferentially combined with Al and Mn elements to form the primary phase of Al,;CeMn, which can effective-
ly restrict the growth of the Al-Mn compound and improve the uniformity of the structure. When the Ce content
is 10%, the compressive strain rate of the alloy reaches 2.05%, the plasticity and toughness are the best, and
the target is complete during the coating process; if the Ce content is further increased (above 20%), too much
Ce elements combine with Al to form a lath-shaped Al ,Ce, primary phase which reduces the ductility and tough-
ness of the target. The Ali;Mn ;-10%Ce target was coated to form an amorphous coating with a self-corrosion po-
tential of —=0.49 V and a self-corrosion current density of 5.1X10™® A*em™, showing good corrosion resistance. Ce
addition improves the brittleness of AliMn 5 alloy and ensures the application requirements of magnetron sputter-
ing; at the same time, it helps to promote the formation of amorphous structure in Al-Mn based coating under
the condition of relatively low Mn (Mn=15%) content, improving the corrosion resistance of the coating.

Keywords: AlMn-Ce; alloy target; plastic toughness; amorphous; corrosion resistance

(C)1994-2024 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



