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  א א  אאאא      

אאא،אאאא،א
אאאKא אא
 אא(permanent magnet) אא   א  א   (ferrait)،

   (Niodenum Boron Iron)  א(Smarum cobalt) ،
אאאKאאFאאE 

،אאא،אא
א،אאא

א،אאK
אא א   א א  אא   Kא

אאאאאא،א
א א  ،א א   א    

א Kאאאאאא
אאאאאא

אאKאאאאאאאאK 
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א  ،א א Fא E  א א  א

אאאKאאK 
- אאW אא،א

אאאאא،א
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- אא: אאא
  ،א א  א    ، א א 

  ،א א  א  א א  א א א
K 

-אא:(Permeability) µ אאא
אאאאאאא

א    Kא א ،   אא   א 
אאאא  Kאא אא א

µאא(Magnetic permeability)
אאא،אאאK

א(Magnetization curve)،א
א א  אאאא    א،

،א  א א א   Kא   א א 
א א  אא   K  א  µ א 

W 
1-1roµµµ =  

µoאאFאאE(Absolute permeability)אא
אאW 

 µo=4πx10-7 H/m                                                                      
µrאא(Relative permeability)אK 

-א אФ: א א א א   א א   
אא א א     ،א א א    

KאאאאאאKאאאאא
א אאאאא Kאאא א

אאאאאאK 
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 Jאא:B אאאאא
אLFEW 

1-2 2/ mwb
A

B Φ=

 
 Jאא:H  K

אאאאאW 

1-3 mhBH /
µ

=

 
-אאאא:(Magneto-motive-force m.m.f)  אא

Nא
א אא  א א  א א א    K

אאאא،אאK(ampere.turn) 
W 

1-4 m.m.f=N.I        AT

 
-אא:(Magnetic reluctance) Rmag  אא

אאאאא،אאא
אW 

1-5 wbATINfmmRmag /...
Φ

=
Φ

=

 
אאאKאאא

א א Lא،א  Aאµא
W 

1-6 A
LRmag µ

=
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אאאW 
1-7 F=BLI             
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א אאא Kאאאא
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١ J٢ אאאאאא 
אאאאאאאא

   א אא א  א אא   ،א
אאאאא،אאאK 

אאאאאאאאא
אKאאאאא

אאFאEא١ J٦،אא
Kאאאאא
אאאאK١ J٢א

אABCDEFאאA,FKאאAB, 
BC, CD, DE, EFאא Kאא

CDNIKΦ 
  אא א  א א   K א א١ J٦ 

אאאאW 

DEDE

DE
magDE A

LR
µ

=
CDCD

CD
magCD A

L
R

µ
=

BCBC

BC
magBC A

L
R

µ
=

ABAB

AB
magAB A

LR
µ

=
    

                                         gapo

gap
gapmag A

L
R

µ
=−

EFEF

EF
magEF A

LR
µ

=
 

אאאRmag-tW 
 

1-8  
gapo

gap

EFEF

EF

DEDE

DE

CDCD

CD

BCBC

BC

ABAB

AB
tmag A

L
A

L
A

L
A

L
A

L
A

LR
µµµµµµ

+++++=−

 
אאאФאאאאFEN.I

אאאRmag-t،١ J٥אאW 

1-9 
gapo

gap

EFEF

EF

DEDE

DE

CDCD

CD

BCBC

BC

ABAB

AB

A
L

A
L

A
L

A
L

A
L

A
L

IN

µµµµµµ
+++++

=Φ .
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١ J١אאאאאאא 
אאא אאא 

KKKe.m.f     

אא
A
LR ρ= 

אא
R
EI = 

א
A
IJ = 

 

KKm.m.f     
אא

A
LRmag µ

= 

אא
magR

fmm ..=Φ 

א
A

B Φ= 

  
אאאא،אאאK 

 Jאאאאא،
אאאK 

 Jאאא،אא
אאאK 

 Jאאאאאאאא
אאאאK 

١ J٣ אאא 
١ J٤אאאאאKא

אאאאאאאK
אאKאאp،אg

،אא א t،א y  ،אאacאK
אאאKאאא
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אאאΦ 
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אH


אL 
 

אאא
א

m.m.f 
אאא ΦmBgAgHg 2Lg Fg 

א Φm Bt At Ht 2Lt Ft 

א Φac=Φm/2Bac Aac Hac Lac Fac 

א Φm Bp Ap Hp 2Lp Fp 

אא Φy= Φm/2By Ay Hy Ly Fy 
     

אאאאאא ١א J٥אא א
،אאא אW 

1-10 
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L
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A
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Ffmm
µµµµµ 2

2
2
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.. Φ+Φ+Φ+Φ+Φ==  

 
  

  
١ J٤אאא 

 
١א J١٠אאאאאאא

אאBא١ J٢א١ J١٠W 



 ١١٠ אא 
א אאא אאא 

      
 

-١٠- 
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1-12 yLyHpLpHacLacHtLtHgLgHtotalF ++++= 222

 
1-13 yFpFacFtFgFtotalF ++++=  
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١ J٤ J١אאאאאK 
 ١ J٥          ، L

VFLEBLאא،
אEאW 

 
1-14 E=BLV sin(θ)       volt 

 
θ א  א אא אא ،

אאאאאאאאK
אF١ J٦Eאאאא אKא א،א

אאאאא،אא
אאאאאאאאאאK 
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١ J٦א 

 
١ J٤ J٢אאאאאאK 

 א ، 
א(Faraday)אאאW  

1-15 )(
dt
dNE Φ=  

  
א אא א א  א  א א   

א א א א    K ،א א א   אא
א،אF١ J٧Eא،

א אא אאא   (self induced ) Kא א א  
،אאאאא

א(mutual induced)F١ J٨E .  

  
١ J٧א 
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١ J٨א  

  
١ J١א٢٠x٣٠،

٥Kא٢٥٢
٢٤Kאאאא٠٠٨,٠א،Wאא،

،אאאאK 
א 

١ J٩،אאאאX,Y ،
אאא LאW 

L=2*((x-5)+(y-5))=2*(20-5+30-5)=80 cm=0.8m 

N=25 turns      R=2Ω   V=24V   B=0.008 tesla      A=(5*10-2)2=25*10-4 m2 

A
R
VI 12

2
24 ===  

mA
L

NIH /375
8.0
12*25 ===  

wbBA 00002.0410*25*008.0 =−==Φ  
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١ J٩  
 

١ J٢   א א ٥٠  ٣٢ K 
٦٠٠א٢Kאאא١٥٠٠KאW 

١ J،א٢   א J،אאאאאא 
٣ JאאאאK 

א 
dאאא،אא Lav

אW  

Lav=πd=π*50*10-2=1.57 m 

A= 3*10-4 m2                  µr=1500           µo=4π*10-7        N=600      I=2 A 

1- wbAT
Aor

avLR
mag

/610*78.2
)410*3)(710*4(1500

57.1 =
−−

==
πµµ

   

2- mmf=NI =600*2=1200 AT 

mAt
avL

mmfH /33.764
57.1

1200 ===  

3- wb
R
mmf

mag

410*32.4610*78.2

1200 −===Φ  
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tesla
A

B 44.1410*3

410*32.4 =−

−
=Φ=  
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١ J  אא   א א  א א
K 

٢ J אאאאאאאאK 
٣ J אאאאאאאאK 
٤ J אאא؟ 
٥ J אK 
٦ J אאאאK 
٧ J אאאאאאK 
٨ J      א     א ٦

،אא١٢LKאא
 ٥א, K א   ٠٠٠١٥,٠  Kאא א א

אא،אאאK 
٩ J א     ٢٠    ،

٣x٥Kא١٥
٤,١١٢Kאאא

 א ٠٠٦,٠א ، Wא  ، א  א ،אא
אK 

١٠ J אא٠٠٠٢,٠אא
 ١٠٠א א   ٥٢ Kא אא א א

א  א א   ،א  אא 
٥٠٠K 

  
  
 


