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1)

 

MnZn

0, 40, 84 Vol%

200~260
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2. 1

1.0~5.0 GHz

MnZn  [TDK PC-40 45~75 

m]  [ 1 mm ]

 [ BRP-511, ]

MnZn 0, 40, 84 Vol%

16 Vol%  

 

150 , 10 MPa 20 min

300 300 5 mm  

 

Table. 1  Design value of volume percent and density,  

surface temperature. 

Samples 
Wood 

[Vol%] 

Mn-Zn 

[Vol%] 

Binder 

[Vol%] 

Density 

[Vol%] 

Surface 

Temperature 

[ ] 

MZ00 

84 - 16 

0.93 - 

200MZ00 0.87 202.1 

220MZ00 0.86 218.8 

240MZ00 0.75 241.1 

250MZ00 0.69 251.7 

260MZ00 0.65 264.0 

MZ40 

44 40 16 

1.71 - 

200MZ40 1.75 198.7 

220MZ40 1.68 218.8 

240MZ40 1.64 243.3 

250MZ40 1.74 251.3 

260MZ40 1.60 260.5 

MZ84 

 

- 

 

84 

 

16 

2.68 - 

200MZ84 2.67 197.6 

220MZ84 2.70 222.4 

240MZ84 2.65 237.9 

250MZ84 2.66 252.2 

260MZ84 2.68 260.9 

,  : , MZ : MnZn, 

 :  

 

 



  

 

2. 2

[F0810, ] 200, 220, 240, 250, 

260

0.8~1.0%
2)

Table.1 

 

 

3. 

3.1

105 , 48 h

HP8720D (CHSI-APC7 sample holder)

0.5~10.0 GHz S

HP85071 Nicolson-Ross

 

 

3.2

Fig. 2 MnZn 0, 40, 84 

Vol%

MZ00 r'

240 r'

r"

MZ40 250 r'

250

260

250 r

MZ84

' r

 

 

  
 (a) r   (b) r 

MnZn 0 Vol% 

  
 (a) r   (b) r 

MnZn 40 Vol% 

  
 (a) r   (b) r 

MnZn 84 Vol% 

Fig. 2 Comparison between material constants of the samples 

before and after heating at temperatures of 200, 220, 240, 250, 

260  (a) Complex permittivity, (b) Complex permeability. 

 

3.3 

Fig. 3 2.45 GHz
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MZ84 r' 20.0

r' 260

22.6% 24.5
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Fig. 3  Material constants of the samples and 

heating temperature. 
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4.

RL (1)~(4)

5 mm  

       
            

            
   (1) 

       
  

  
       

   

        (2) 

  
      

      
    (3) 

            [dB]   (4) 
 

Zin:  Z0:  

c:   r: r:  

RL: d: :  

 

Fig. 4 RL

GHz

Fig. 4 (a)

Fig. 4 (b) MZ40

250

260

MZ84 1.30 GHz 1.00 

GHz RL 10 dB

RL  

 
    (a) 

 
 (b) 

 
 (c) 

 
Fig. 4 Return loss frequency characteristics of magnetic powd-er 

type magnetic wood. (a) magnetic powder; 0% volume con-tent (b) 

magnetic powder ; 40% volume content (c) magnetic powder ; 84% 

volume content. 

 

Fig. 5 MZ40 RL

240

250

RL 200 250

260

RL

 

 

 

(a) 

 

(b)  

 

Fig. 5 Electromagnetic wave absorption characteristics of the 

board and heating temperature. (a) Center frequency and 

amount of change, (b) return loss and amount of change. 
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5. 

Table. 2 MZ00 MZ84

240

240

240

100 MHz

200

260

260

 

Table. 2 Characterristics change in magnetic wood before and after heating at temperatures of 200, 220, 240, 250, 260 

(a) magnetic powder; 0% volume cont-ent (b) magnetic powder ; 40% volume content (c) magneticpowder ; 84% volume content 

Sample 

Volume 

content 

[Vol%] 

Heating 

temperature 

[ ] 

' 

(2.45GHz) 

" 

(2.45GHz) 

f0 

[GHz] 
f0/ t 

RL 

[dB] 
RL/ t 

00MZ00 

0 

- - - - - - - 

20MZ00 200 -5.46*10
-3 

4.82*10
-3 

- - - - 

22MZ00 220 -1.15*10
-1 

7.76*10
-4 

- - - - 

24MZ00 240 -3.08*10
-1

 -1.13*10
-2 

- - - - 

25MZ00 250 -3.49*10
-1

 -2.20*10
-2 

- - - - 

26MZ00 260 -4.57*10
-1

 -2.24*10
-2 

- - - - 

(b) 

Sample 

Volume 

content 

[Vol%] 

Heating 

temperature 

[ ] 

' 

(2.45GHz) 

" 

(2.45GHz) 

f0 

[GHz] 
f0/ t 

RL 

[dB] 
RL/ t 

00MZ40 

40 

- - - - - - - 

20MZ40 200 3.08*10
-1 

1.18*10
-2 

-0.10 -2.0*10
-3 

-1.70 -3.4*10
-2

 

22MZ40 220 6.40*10
-1

 3.39*10
-1 

-0.10 -1.4*10
-3 

-3.29 -4.7*10
-2 

24MZ40 240 9.50*10
-1

 5.94*10
-1

 -0.15 -1.7*10
-3 

-7.08 -7.9*10
-2 

25MZ40 250 1.29 8.22*10
-1

 -0.65 -6.5*10
-3 

-7.70 -7.7*10
-2 

26MZ40 260 -1.70*10
-2 

-2.81*10
-1

 0.05 0.4*10
-3 

14.82 1.3*10
-1 

(c) 

Sample 

Volume 

content 

[Vol%] 

Heating 

temperature 

[ ] 

' 

(2.45GHz) 

" 

(2.45GHz) 

f0 

[GHz] 
f0/ t 

RL 

[dB] 
RL/ t 

00MZ84 

84 

- - - - - - - 

20MZ84 200 1.25 4.04*10
-1 

-0.10 -2.0*10
-3 

-0.44 -8.8*10
-3 

22MZ84 220 1.81 4.51*10
-2 

0.00 0.0 -0.15 2.1*10
-3 

24MZ84 240 2.56 1.60*10
-1 

-0.10 -1.1*10
-3 

0.24 2.7*10
-3 

25MZ84 250 3.26 3.11*10
-1 

-0.20 -2.0*10
-3 

0.52 5.2*10
-3 

26MZ84 260 4.52 5.65*10
-1

 -0.30 -2.7*10
-3 

1.01 9.2*10
-3 

5. 

200~260

 

(1) MZ00 200~260  

 

(2)  MZ84 200~260  

 

(3) MZ40  

250 260  

MnZn  

260  

 

(4) MZ40 200~250  

260  

 

(5) 100MHz  

200  

250~260  
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