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摘要 

 

在本論文中，我們利用溶膠-凝膠法與固態反應法製備

(Ba0.6Sr0.4)TiO3-(Ni0.9Co0.03Mn0.07)Fe2O4磁電複材，並觀察其微結構、介

電性質、及磁性質的變化。結果發現BST-NCMFO的複合比例對於磁

電複材的材料性質會有顯著的影響。 

BST-NCMFO磁電複材在空氣下經1400 °C的溫度燒結不同時間，

其相對密度皆能達到88%以上。熱膨脹係數、介電常數、及飽和磁化

量，在相同BST複合比例時，固態反應法製備之磁電複材性質皆優於

溶膠-凝膠法製備之磁電複材，而矯頑場則是以溶膠-凝膠法製備之磁

電複材性質優於固態反應法製備之磁電複材。除純BST及純NCMFO

外，介電常數以複合BST比例為75 mol%時為最高，飽和磁化量以複

合NCMFO比例為75 mol%為最高。固態反應法製備之磁電複材以複

合NCMFO比例為50 mol%的矯頑場為最大，而溶膠-凝膠法製備之磁

電複材以複合NCMFO比例為25 mol%的矯頑場為最大。 

 

關鍵詞: 磁電複材、介電常數、飽和磁化量、矯頑場。 
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ABSTRACT 

 

In this thesis, we reported on the microstructure, dielectric properties, 
and magnetic properties of the (Ba0.6Sr0.4)TiO3-(Ni0.9Co0.03Mn0.07)Fe2O4 
magnetoelectric composites prepared by sol-gel and solid state methods. 
The BST percentage of BST-NCMFO composites has a strong influence 
on the material properties. 

The composites were sintered at a constant temperature of 1400 °C 
but the sintering times were different. The relative density of each 
composite is beyond 88%. At the same BST percentage, the thermal 
expansion coefficient, dielectric constant, and magnetization of the 
composites prepared by solid state method are better than that prepared 
by sol-gel method. However, the coercivity of the composites prepared by 
sol-gel method is better than that prepared by solid state method.  
Except for pure BST and pure NCMFO, the composite of 75 mol% BST 
has a maximum dielectric constant and the composite of 75 mol% 
NCMFO has a maximum magnetization. Both the composite of 25 mol% 
NCMFO prepared by sol-gel method and the composite of 50 mol% 
NCMFO prepared by solid state method have the maximum value of 
coercivities. 
 
Key word: magnetoelectric composite, dielectric constant, 

magnetization, coercivity. 
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圖 4.18 磁電複材在 10MHz時介電常數比較圖﹒﹒﹒﹒﹒﹒﹒﹒﹒74 

圖 4.19 磁電複材在 10MHz時介電損失比較圖﹒﹒﹒﹒﹒﹒﹒﹒﹒74 

圖 4.20 以溶膠-凝膠法製備之磁電複材在 10MHz時介電常數與介電 
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圖 4.21 以固態反應法製備之磁電複材在 10MHz時介電常數與介電 
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圖 4.22 以溶膠-凝膠法製備磁電複材之磁滯曲線﹒﹒﹒﹒﹒﹒﹒﹒77 

圖 4.23 以固態反應法製備磁電複材之磁滯曲線﹒﹒﹒﹒﹒﹒ ﹒﹒77 

圖 4.24 溶膠-凝膠法製備之磁電複材在不同頻率作用下，介電常數 

       差值( ?e')對磁場的變化圖﹒﹒﹒﹒﹒﹒﹒﹒﹒﹒﹒﹒﹒﹒81 
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圖 4.25 固態反應法製備之磁電複材在不同頻率作用下，介電常數 

       差值( ?e')對磁場的變化圖﹒﹒﹒﹒﹒﹒﹒﹒﹒﹒ ﹒﹒﹒﹒82 

 


