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Abstract

Based on Ampere s Law, the magnetic field intensity of the solenoids is B=g4, -n- 1 ;where 4,
1s the magnetic permeability of free space, , 1s the relative magnetic permeability, n is the number of
coils per unit length and I is the solenoidal current. The end magnetic field of the solenoid must
multiply by one half. According to the above result, it can be greatly strengthened by the addition of a
ferromagnetic core. First, we observe three different inserted materials of coils (wood, iron and
magnetite), whose magnetic induction in different solenoidial current. By experiment, when the iron
and magnetite materials were inserted into the coil, 1t would produce larger magnetic induction. The
calculated relative magnetic permeabilities of wood, iron and magnetite materials are 0.57, 18.37 and
18.32, which are close to the reported paper . When the driving field is removed, the fraction of the
saturation magnetization of the magnetite is retained, which is called hysteresis and is related to the
existence of magnetic domains in the material. In the second part, we change the frequency of circuit
switch, which induced different current. Compared with the result of the first part, it would fit the result,

which i1s the induced magnetic field is proportion to the solenoidal current.
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~ 80.6 88.1 87.9 87.5 87.9 87.9 88.1
= 80.6 87.8 87.9 87.8 87.8 87.7 87.8
= 80.6 88.1 88.2 88.1 87.9 88.1 88.2
T 80.6 88.0 88.0 87.8 87.9 87.9 88.0
70 80 90 100 110 120
~ 88.1 88.2 88.5 88.2 87.9 87.9
- 87.7 87.5 88.2 87.9 87.9 87.9
= 88.1 87.9 88.1 88.3 88.3 88.5
s 88.0 87.9 88.3 88.1 88.0 88.1
[ 6~ 11 ] (sec) SREH(G) =4
A (1. 33Hz)
90
89
88 |
87 |
86 | -
85 | -
84 | —A&— =
83 VI
82
81 |
80
10 20 30 40 50 60 70 80 90 100 110 120
sec
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f=2.00Hz I=9mA % 6205 FpEAVREE ] fifl)
x Hel 0 10 20 40 50 60
—~ 80.6 85.3 85.4 85.3 85.1 85.1 85.1
= 80.6 85.3 85.4 85.4 85.4 85.4 85.4
= 80.6 85.0 85.1 85.1 85.3 85.3 85.4
Ty 80.6 85.2 85.3 85.3 85.3 85.3 85.3
o Bt 70 80 90 100 110 120
—~ 85.3 85.3 85.4 85.3 85.1 85.4
= 85.3 85.5 85.5 85.5 85.5 85.5
= 85.3 85.3 85.4 85.3 85.5 85.4
Ty 85.3 85.4 85.4 85.4 85.4 85.4
' 6-2( 5 e (sec) =EHI(G) (=)
Az (2. 00Hz)
86
85
84 -
——
G 83
—A— =
82 —— T 1y
81
80
0 10 20 30 40 50 60 70 80 90 100 110 120
sec
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f=2.67Hz  1=8mA % 6-3(= - FPENHIAUREES ] [
B 0 10 20 40 50 60
- 80.6 83.9 83.8 83.9 84.0 83.9 83.9
= 80.6 84.0 84.3 84.2 84.3 84.2 84.3
= 80.6 84.2 84.3 84.3 84.6 84.5 84.3
T 80.6 84.0 84.1 84.1 84.3 84.2 84.2
e 70 80 90 100 110 120
- 83.9 83.9 83.9 84.0 83.9 83.9
= 84.3 84.3 84.3 84.3 84.3 84.5
= 84.5 84.7 84.7 84.3 84.7 85.0
T 84.2 84.3 84.3 84.2 84.3 84.5
' 6-3(H§ el (sec) =HEHH(G) (=)
H A (2. 6THZ)
85
84
e
83 -
82 e
Ty
81
’
80
0O 10 20 30 40 50 60 70 80 90 100 110 120
sec
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f=3.20Hz I=TmA % 6-4(= - FHPENII ARG ] [
B 0 10 20 30 40 50 60
= 80.6 83.4 83.2 83.2 83.4 83.6 83.6
= 80.6 83.5 83.4 83.4 83.4 83.4 83.4
= 80.6 83.4 83.4 83.5 83.5 83.5 83.6
T 80.6 83.4 83.3 83.4 83.4 83.5 83.5
e 70 80 90 100 110 120
= 83.4 83.6 83.6 83.4 83.8 83.6
= 83.5 83.5 83.6 83.8 83.8 83.8
= 83.6 83.8 83.9 83.8 83.9 83.9
T 83.5 83.6 83.7 83.7 83.8 83.8
! 6-4( [l (sec) SHEHI(G) =)
A A4 (3. 20Hz)
85
84 |
—
83 -
82 B
—— T 1y
81 |
80
0 10 20 30 40 50 60 70 80 90 100 110 120
sec
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e 6-5(51-1 FRENEHPREE -] filn)

By 0 10 20 30 40 50 60

1.33Hz 80.6 88.0 88.0 87.8 87.8 87.9 88.0

2.00Hz 80.6 85.3 85.4 85.3 85.1 85.1 85.1

2.67Hz 80.6 84.0 84.1 84.1 84.3 84.2 84.2
3.20Hz 80.6 83.4 83.3 83.4 83.4 83.5 83.5
Hep 70 80 90 100 110 120

1.33Hz 88.0 87.9 88.3 88.1 88.0 88.1

2.00Hz 85.3 85.4 85.4 85.4 85.4 85.4

2.67Hz 84.2 84.3 84.3 84.2 84.3 84.5

3.20Hz 83.5 83.6 83.7 83.7 83.8 83.8

[l 6-5(HR§ el sec) B E(G) (ST

F AR -3 e AR 5
90
89 |

88 |
87
86 |
85

—— 1.33Hz

——7.00Hz

—&— ) .67Hz

:g 1/ —x—3.20Hz

81 |

0 10 20 30 40 S50 60 70 80 90 100 110 120
Sec
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2. (i)

ﬁ ifr'ﬂéﬁfﬁ?ﬁf'ﬁ%%ﬂfﬁaﬂ\ F » A8 A T DM GRRT 20 - [
. F[lriﬁj%%ﬁ}:;j.@ﬁg\@%ﬁquﬁl Clp' 4-5 ~ [l 5-5 ~ 41 6-5) » FVis g Estiedsh >
SRR AT EIRVIREBAT (D) > P I e T [ e i b i
o SR B RUBORE | AT - [R5 THERD - IR ets o - Sl il
IRy YR -

ZHAR R R
= I(mA) 20.0 18.0 17.0 17.0
R 5@ -
B(G) 0.61 0.60 0.60 0.60
f(Hz) 1.33 2.00 2.67 3.20
R = I(mA) 20.0 18.0 17.0 17.0
B(G) 0.60 0.50 0.50 0.40
BB AL
g5 I(mA) 13.0 7.6 6.7 5.7
B(G) 7.60 5.14 4.73 4.18
f(Hz) 1.33 2.00 2.67 3.20
B k= I(mA) 13.0 7.6 6.7 5.7
B(G) 7.50 4.90 4.20 3.70
A At AL
I(mA) 13.3 9.0 8.0 7.3
-? 5@ -
B(G) 86.40 84.70 84.30 84.00
f(Hz) 1.33 2.00 2.67 3.20
P k= I(mA) 1.3 9.0 8.0 73
B(G) 88.30 85.40 84.50 83.80
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—‘E@ﬁﬁ“ﬁﬁ’ﬁﬁﬂﬁﬁwiﬂ‘Fﬁﬁﬂﬁﬁﬂm”Wﬁ@* RS T-VARN
F AN ﬁﬁ‘, Ampere’ s Law °

o~ P RRECEITAM R D RS 0.57 0 [SEREMAR D p, R 18.36 0 WESAR D u, D

18.31 « ASUEY AR > ZEBRAEATR D w, [liES 1 SRLIEFRID n, 5% 20~200 - 8

RIS ] J'f”ﬁ%‘ il e

= R sﬁ'?’i TN e o WG YR RETEITRRT > F L AR
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