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350 ℃中温段SmCo永磁材料的研究

王倩,蒋成保

北京航空航天大学材料科学与工程学院, 北京 100191

摘要摘要摘要摘要： 较系统地研究了Fe和Cu含量对Sm(CobalFexCuyZr0.03)7.5(x=0.16-0.28, y=0.06, 0.08)磁体的室温和中温段磁性

能的影响. 研究表明,室温下内禀矫顽力iHc随Fe含量的增加先增大后减小,最高可以达到2473 kA/m;剩磁Br随Fe含量

的增加而增大. 在相同Fe含量的情况下, 随Cu含量增加内禀矫顽力iHc均增大. 矫顽力温度系数的绝对值|β|随Fe含量

的增加单调增大,随Cu含量的增加而降低.
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STUDY ON SmCo PERMANENT MAGNETS UNDER 350℃ MODERATE TEMPERATURES

WANG Qian, JIANG Chengbao 

School of Materials Science and Engineering, Beihang University, Beijing 100191 

Abstract: The magnetic properties of commercial 2∶17–type SmCo magnet is low at high temperature, despite good 

properties at room temperature and its application temperature is usually lower than 300 ℃. In recent years, significant 

progress has been made on the development of SmCo permanent magnets for high temperature applications. Despite the 

maximum operating temperature being up to 500 ℃, the magnets were found to have low magnetic properties at room 

temperature and 350 ℃. Thus, there has been a demand for developing permanent magnet materials with high properties at 

moderate temperatures below 350 ℃. The effect of Fe and Cu contents on the magnetic properties of Sm

(CobalFexCuyZr0.03)7.5 (x=0.16—0.28, y=0.06, 0.08) magnets at room temperature and 350 ℃ have been systematically 

studied. The results show that with increasing Fe content, the intrinsic coercivity iHc gradually increases, reaching an 

optimal value of 2473 kA/m, and then drops rapidly at room temperature; the remanence Br rises monotonically with 

increasing Fe content. The intrinsic coercivity iHc increases with raising Cu at a constant Fe content. The absolute value of 

temperature coefficient of coercivity |β| rises monotonically with increasing Fe content, and decreases with increasing Cu 

content. Sm(CobalFe0.20Cu0.08Zr0.03)7.5 alloy is expected for potential applications at moderate temperatures below 

350 ℃.

Keywords: 2∶17–type SmCo permanent magnet   moderate temperature magnet   coercivity   magnetic property   

收稿日期收稿日期收稿日期收稿日期 2011-08-29 修回日期修回日期修回日期修回日期 2011-10-23 网网网网络络络络版版版版发发发发布日期布日期布日期布日期 2011-12-29 

DOI: 10.3724/SP.J.1037.2011.00544

基金基金基金基金项项项项目目目目: 

国家自然科学基金项目 51071010, 国家高技术研究发展计划项目2010AA03A401, 航空自然科学基金项目 

2009ZF51063和中央高校基本科研业务费专项资金资助 

通通通通讯讯讯讯作者作者作者作者: 蒋成保

作者作者作者作者简简简简介介介介: 王倩, 女, 1987年生, 硕士生 

通通通通讯讯讯讯作者作者作者作者E-mail: crystalxuanyuan@yahoo.cn 

参参参参考文考文考文考文献献献献：：：：

[1] Zhou S Z. Rare Earth Permanent Magnetic Materials and Their Application. Beijing: Metallurgy Industry Press, 

1995: 281 



[2] (周寿增. 稀土永磁材料及其应用. 北京: 冶金工业出版社, 1995: 281) 

[3] Liu J F, Ding Y, Zhang Y, Dimitar D, Zhang F, Hadjipanayis G C. J Appl Phys, 1999; 85: 5660  

[4] Tang W, Zhang Y, Gabay A M. J Magn Magn Mater, 2002; 242: 1335  

[5] Yao Z, Jiang C B. IEEE Trans Magn, 2008; 44: 4578  

[6] Yao Z, Li P P, Jiang C B. J Magn Magn Mater, 2009; 321: 203  

[7] Hadjipanayis G C, Tang W, Zhang Y, Chui S T, Liu J F, Chen C, Kronmuller H. IEEE Trans Magn, 2000; 36: 3382 
 

[8] Rabenberg L, Mishra R K, Thomas G. J Appl Phys, 1982; 53: 2389  

[9] Raja K, Mishra, Thomas G. J Appl Phys, 1981; 52: 2517  

[10] Tang W, Zhang Y, Hadjipanayis G C. J Magn Magn Mater, 2000; 221: 268  

[11] Rong C B, Zhang H W, Zhang J, Du X B, Zhang S Y, Shen B G. J Appl Phys, 2004; 95: 1351  

[12] Liu L L, Jiang C B. Appl Phys Lett, 2011; 98: 252504  

[13] Chen Y Y, Hsieh C C, Lo S C, Chang W C, Chang H W, Chiou S H. J Appl Phys, 2011; 109: 07A748 

[14] Feng H B, Chen H S, Guo Z H, Pan W, Zhu M G, Li W. J Appl Phys, 2011; 109: 07A763 

[15] Peng L, Yang Q H, Zhang H W, Xu G L, Zhang M, Wang J D. J Rare Earths, 2008; 26: 378  

[16] Guo Z H, Li W. Acta Metall Sin, 2002; 38: 866 浏览 

[17] 郭朝晖, 李卫. 金属学报. 2002; 38: 866) 

[18] Liu J F, Ding Y, Hadjipanayis G C. J Appl Phys, 1999; 85: 1670  

[19] Liu J F, Zhang Y, Dimitrov D, Hadjipanayis G C. J Appl Phys, 1999; 85: 2800  

[20] Chui S T. J Magn Magn Mater, 2000; 217: 120  

[21] Jiang C B, Feng G, Xu H B. Appl Phys Lett, 2002; 80: 1619  

[22] Jiang C B, Liang T, Xu H B. Appl Phys Lett, 2002; 81: 2618 

[23] Zhang Y, Tang W, Hadjipanayis G C. IEEE Trans Magn, 2001; 37: 2525  

[24] Gutfleisch O, Muller K H, Khlopkov K, Wolf M, Yan A, Schafer R, Gemming T, Schultz L. Acta Mater, 2006; 54: 
997  

[25] Andrew S K. J Appl Phys, 1997; 81: 5609  

[26] Liu S, Ray A E. IEEE Trans Magn, 1989; 25: 3785  

[27] Li L Y, Yi J H, Huang B Y, Peng Y D. Acta Metall Sin, 2005; 41: 791 浏览 

[28] 李丽娅, 易健宏, 黄伯云, 彭元东. 金属学报. 2005; 41: 791) 

本刊中的本刊中的本刊中的本刊中的类类类类似文章似文章似文章似文章

1．王 飞 黄 昊 薛方红 郭道远 赵亚楠 董星龙.(Fe, Ni)4N包覆(Fe, Ni)纳米复合粒子的微波吸收特性[J]. 金属学

报, 2011,25(5): 449-454

2．唐瑞鹤 杨志刚 张弛 杨白 刘晓芳 于荣海.Co-C纳米复合薄膜的微结构、磁性能和磁输运特性[J]. 金属学报, 

2011,47(4): 469-474

3．陈文国 代建清 丁耀民 夏井兵.热处理对Ba2Co0.6Zn1.0Cu0.4Fe12O22(Co2Y)铁氧体磁性能的影响[J]. 金属学

报, 2011,25(3): 308-312

4．李万喜 吕宝亮 徐耀 吴东.Fe3O4十八面体和十二面体的合成及磁性能[J]. 金属学报, 2011,25(2): 141-146

5．梁庆荣 沈湘黔 宋福展 刘明权.一维SrTiO3/SrFe12O19复合纳米纤维的静电纺丝制备和磁性能表征[J]. 金属学

报, 2011,27(11): 996-1000

6．梁海宁 宋晓艳 张哲旭 卢年端 刘雪梅 张久兴.具有永磁性能的SmCo2纳米晶合金化合物的制备与表征[J]. 金

属学报, 2010,46(8): 973-978

7．包小倩 高学绪 朱洁 张茂才 周寿增.Nd含量对纳米晶NdxFe94-xB6合金磁性能的影响[J]. 金属学报, 2009,45(8): 

988-993

8．吴泽宇 郭胜锋 李宁 柳林.Co对Fe--B--Y--Nb块体非晶合金玻璃形成能力及软磁性能的影响[J]. 金属学报, 

2009,45(2): 249-252

9．童国秀; 官建国; 樊希安; 王维; 李维 .热解温度对多晶铁纤维的静磁和微波电磁性能的影响[J]. 金属学报, 

2008,44(7): 867-870 



10．包小倩; 孙绪新; 高学绪; 张茂才; 董清飞; 周寿增 .优化边界结构制备高矫顽力及高热稳定性烧结 Nd-Fe-B 磁

体[J]. 金属学报, 2008,44(7): 871-875 

Copyright by 金属学报


