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Electrodeposition and magnetic property of rare earth magnetic
function alloy film
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Abstract: The rare earth-iron series of Sm-Co alloy film on Si substrate were electrodeposited in urea- NaBr-KBr-formamide
solution. The results that obtained by XRD, SEM, EDS and XPS and magnetic measurement show that the silver gray
alloy film belongs to SmCos hexagonal crystal. The film is dense, homogeneity and smooth. The magnetic properties for
Sm-Co alloy film was studied, such as the saturation magnetization, coercive force and (BH)yax. A polyvinyl alcohol film

is deposited on the Sm-Co film for protection of oxidation.
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Fig.1 Influence of current density on content of rare earth

alloy settled layer
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Fig.2 Influence of molar ratio of n(CoClL):n(SmCl;) on

content of rare earth alloy settled layer
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Influence of time of electrodeposition on content and form of rare earth alloy settled layer

Current demrzlsity/ Electrc?deposition Ratio of Mass fraction of Surface morphology
(kA-m™) time/ks n(SmCl;):m(CoCly) SmCo/%
3 0.6 15 77.37 Gray, porous, granulation
3 1.0 1.5 81.78 Gray, porous, granulation
3 1.3 1:5 89.20 Light gray, relative smooth, relative dense
3 1.8 1:5 94.56 Light gray, relative smooth, relative dense
3 2.0 1:5 89.67 Light gray, relative smooth, relative dense
3 25 1:5 85.36 Light gray, relative smooth, relative dense
3 3.0 1:5 88.67 Light gray, relative smooth, relative dense
3 3.6 1:5 85.13 Gray, porous, granujation
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Table 2 Influence of pH on content and form of rare earth

alloy settled layer
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Fig.3 X-ray energy spectrum
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Table3 X-ray energy spectrum analysis data

Element w/% x/%
C 0.24+0.01 1.2540.01
o) 5.20£0.01 20.05+0.01
Co 62.6610.01 65.58+0.01
Sm 31.96 13.12
Total 160.00
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222 FH RSN
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Fig.4 SEM image settled layer with current density of 3
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Fig.5 SEM image of alloy settled layer with current density
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Fig.6 XRD pattern of alloy settled layer
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3 it

-

1) KM R Z -NaBr-KBr- FE A R, B ERRL
SR TEBEA BT S, EERA R hi s T
FER] Sm-Co RHEThRE G &R,

(b

I L

3
112 1.10 1.08
Binding energy/keV

BT VIR XPS B

Fig.7 XPS diagrams of alloy settled
layer after Ar ion sputtering: (a) Whole
spectrum; (b) XPS diagram of La in 3d
field; (¢} XPS diagram of Co in 2p field

2) Sm-Co &&VIMBHRER ZHBERA AR ik
Fib, XRD S ERBKE Sm-Co BE&UIMEN
SmCos 757 f k.

3) A Ar BTSRRI B AT XPS 4,
g RFAYIRE L Sm 1 Co ¥ HEM .

4)EDS. SEM MM R ER, NRERNE, F
g, PUREH SmCos A &AM B O C 4Lk,
BEET COEEN 62.60%, SmEER 31.96%.

5) VBB E L RN Sm-Co &R
FE 15 T Bk BEE LR, WAIRIRES 125 Am’/ke,
B 42T, BKBERERUN 160 kKI/m®,

REFERENCES

[11 #®AE HBECML BETRBE, 1995 1
XU Guang-xian. Rare metals (Upper)[M]. Metallurgical Industry
Press, 1995: 1.

[21 #=&C, BEvd, WER. EHVUER S BRI Br-Co-Fe &
S B, 2004, 25(1): 20-24.
LI Gao-ren, TONG Ye-xiang, LIU Guan-kun. Study on

electrodeposition of Er-Co-Fe alloy films in organic bath{J].



756 T A O RFR 200745 A
Chinese Rare Earths, 2004, 25(1): 20-24 (1] kiR, ERR, 28, BED. B T8 TRENTIHE
[3] CESRFR, JHERW, B 4, SREST, UHET FAL KB FE[J). #5rFEMR, 2004, 4: 63.
T GTAUR A ST BRI SRR, 2004, 37(6): ZHANG Zhen-lin, WANG Rong-min, WANG Yun-pu, XIA
30-35. Chun-gu. Study on the development of polymer ionic liquids[J].
WANG Ling-ling, TANG Li-ming, PENG Jun, HUANG Polymer Bulletin, 2004, 4: 63.
Gui-fang, HUANG Wei-qing, LI Xiao-fan. Process and [12] 2445, B3, #h k. B F s a S T BEA N et
mechanism of electrodeposited rare-earth alloys from aqueous RAMRLA]. RERES B, 2003, 7: 31.
solutions[J]. Materials Protection, 2004, 37(6): 30-35. WU Xiao-wei, YANG Xiao-qin, CHI Cheng. The function of
(4] R AFFERSRE. B I0EMAT()ML dbst: ionic liquid in the reaction of hydroformylation[J]. Journal of
Blag i kAL, 1981: 520-531. Dalian Nationalities University, 2003, 7: 31.
Wuhan University Department of Chemistry and other edited. [13] ZFichE, TgE BAEANERENADL AFERFFER,
Chemical analysis of rare earth elements (1) [M]. Beijing: 2001, 4: 211.
Science Press, 1981: LI Ru-xiong, WANG Jian-ji. Synthesis and application of ionic
(51 2 (Ll # P SRR U i Ak 22 TR A B ) Bi, .Sy liquid[J]. Chemical Reagents, 2001, 4: 211.
WRREHIEWIT 1 DR R AR PR ARELE ., BeF [14] BH&ZE, X"R, X B RE-SREE IR R SR
fi2), 2005: 26 (2). (1. i REZEER(BARELER), 1995, 34(2): 47.
LUO Ting-Hill. HCI concentration on the electrochemical YANG Qi-qin, LIU Guan-kun, LIU Peng. Electrical
deposition Bi; ,Sb, film thermoelectric material structure[J]. conductances of urea-metal chloride melts[J]. Acta Scientiarum
Zhongshan University Graduate Journal (Natural Science, the Naturalium Universitatis Sunyatseni, 1995, 34(2): 47.
Medical Version), 2005: 26 (2). [15] #®&%F, itk EREHRERT]. (L5ER, 1993(5): 14
[61 SRR, F 8, MRKZL. Lags.SrNdgsFeO: sA R B & H ML YANG Qi-gin. Room temperature molten salts [J]. Chemistry,
YIN& RS RAET]. RS, 2006, 23(5): 561-565. 1993(5): 14.
CHENG Le-hua, WANG Min, CHEN Yong-hong. Synthesis and [16] KAz, Ha%E, IR, KGR AW S S EITR
characterization of perovskite-type composite oxides of [7]. BRESRME, 1994, 13 (4): 1.
Lag 7.,Sr,Ndy ;FeO5_;[J]. Chinese Journal of Applied Chemistry, ZHU De-rong, YANG Qi-qin, QIU Kai-rong. Electrodeposition
2006, 23(5): 561-565. of cobalt and La-Co alloy from nonaqueous system[J].
[77 Lokhande C D, Jadhar M S, Pawar S H. Electrodeposition of Electroplating & Finishing, 1994, 13(4): 1.
lanthanum from a aqueous baths[J]. Metal Finishing, 1998, 11: (17] ZEEehh, BT, WK EKERPRTTRAFEH &/ T
53. &R La FUBUR[I]. MEHT IR, 2006, 20(2): 161-165.
[8] Lokhonde C D, Machale R D, Pawar S H. Electrodeposition of GONG  Xiao-zhong, TANG Jiao-ning, LI Jun-qin.
samarium([J]. Metal Finishing, 1998, 8: 23. Electrodeposition of single rare earth metal film in nonaqueous
91 % &, #E%, BAE. KRBT BEIUBINI-L a-P & &M system[J]. Chinese Journal of Materials Research, 2006, 20(2):
L] RS RME, 1999, 18(2): 10. 161-165.
WU Jun, HUANG Qin-gan, CHEN Yong-yan. Study of the [18] YANG Qi-qin, QIU Kai-rong, PAN Shi-jing. Electroreduction of
electrodeposition of nickel-lanthanum-phosphorus alloy in Co(II') and La(III) in urea-melt[J]. Rare Metals, 1995, 14(3): 13.
aqueous solutions{J]. Electroplating & Finishing, 1999, 18(2): [19] #AD, EBER, T4, KEHM, BErkk, KER. B
10. BEM BT A KPR R RBEB[]. HEER, 2004, 284):
[o] X% £, WHEW, HmA, BETEH. B R 711-715.

RE-Ni-W-P-SiC-PTFE dE @& E S MR A SR K5I &R
HALBE, 2004, 29(8): 47-50.

LIU Long-yu, GUO Zhong-cheng, XU Rui-dong, XUE Fang-qin.

Structures of electrodeposited RE-Ni-W-P-SiC-PTFE amorphous
composite coating[J]. Heat Treatment of Metals, 2004, 29(8):
47-50.

HUANG Xiao-wei, ZHUANG Wei-dong, LI Hong-wei, YU
Cheng-zhou, XUE Xiang-xin, ZHANG Guo-cheng. Status and
trend of research & development of rare carth functional
materials[J]. Chinese Journal of Rare Metals, 2004, 28(4):
711-715.

(4mig  fAFiE)



	750.tif
	751.tif
	752.tif
	753.tif
	754.tif
	755.tif
	756.tif

