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BO DUNG CU THI NGHIEM VE TU TRUONG EIMAG-KIT

Bo dung cu bao gom

= 1 Thanh nam cham

= 2 Thanh nam cham boc vo nhua
* 1 Thude ké

Ni dung thi nghiém
= Tu truong

* Cuong dg tu truong
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THI NGHIEM 1: TU TRUONG

Muc tiéu bai hoc
= Tim hiéu vé cac thudc tinh co ban ciia nam cham.

= Nghién ctru tir truong xung quanh mot thanh nam cham bang cam bién tir trudng.

1.1. Gioi thiéu chung

Mot thanh nam chim c6 hai dau, dwoc goi 1a hai cuc tir. Mot cuc dugc goi 13 cuc bic
cia nam cham va cuc con lai dugc goi la cuc nam ctia nam cham. “Cac cuc khac
nhau” ctia nam cham hat nhau, con “cac cuc gidng nhau” cia nam cham thi day nhau.
Nam cham ciing hiit cac vat liéu thuong khong c6 tir tinh khac (chang han nhu cac loai
kim loai khac nhau).

Tir truong 13 moi truong vat chit bao quanh cic hat mang dién chuyén dong. Tu
truong xung quanh nam cham dugc biéu dién bang cac duong strc tir va né tac dung
lgc tir 1én céc vat co tur tinh dat trong nd. Nhitng duong nay md ta hudng cua tu
truong. Mat do cac duong suc tir cang 16n thi tir truong cang manh. Tu truong manh
nhit ¢ 2 dau cyc va giam dan theo khoach cach, cu thé 1a d6 16n cta né sé ti 1& nghich
v6i1 binh phuong khoang céch.

Hinh 1.1
Trai dat c6 tir truong twong tuy nhu mot thanh nam cham. Cyc tir bac cua kim la ban
(ban chat kim la ban la mot nam cham) bi hut vé phia cyc tr nam cua Trai dat, do
chinh 13 huéng bac dia ly. Noi ngan gon lai: Cyc tir Nam cua Trai Dit gan cyc Bac dia
Ii va nguoc lai, cuc tir Bac ciia Trai Dat s& gan voi cuc Nam dia li.

TU CUC NAM
7

TU CUC BAC

Hinh 1. 2



Trong thi nghiém nay, chung ta s€ do cuong do tir trudong tai cac vi tri khac nhau trén
mot thanh nam cham.

1.2. Chuan bi dung cu, vt liéu thi nghiém

* Thiét bi va cam bién

= May tinh cai ng dung NeuLog
= M6-dun USB, EIUSB-200 n

= Cam bién tir truong EINUL-214 E

* Dung cu, vat liéu thi nghiém

= Nam cham boc vo nhua 1
= Thanh nam cham 1
= Thudc ké 1

Cac dung cu trén c6 trong Bo dung cu thi nghiém vé tir truong EIMAG-KIT.

1.3. Qui trinh thi nghiém
* Thiét 1ap thi nghiém

Budc 1. Thiét lap thi nghiém nhu hinh bén dudi.

Hinh 1.3
Budc 2. Chuén bi hai nam cham va mot thuée ké.

Hinh 1. 4



Budc 3. Pit thudce ké trudc cam bién tir truong. Phan gitta cua cam bién phai ¢ phia
truéc vach 10cm.

Budc 4. Bat nam cham (c6 vo nhua) tredc cam bién sao cho diém cudi caa cuc Nam
(dau c6 son mau xanh) s& nam trén vach 6 cm va diém gita nam cham s& nam trén
vach 2 cm. Theo céch ndy, phan giira cia nam cham cach dau do cua cam bién ti
truong 8 cm. Dam bao rang day cap cia mé-dun USB khong chin nam cham khi ban
s& di chuyén n6 qua cam bién.

* Thiét 1ap cam bién

Budc 5. Két ndi mo-dun EIUSB-200 v6i may tinh cai ung dung Neulog.

Bude 6. Két ndi cam bién tir truong [D véi mo-dun EIUSB-200.

Bude 7. Chay ung dung NeuLog va kiém tra xem cam bién tir trudng dd duoc nhan
dang chua.

* Thi nghiém va do

Budc 8. Nhap vao biéu twong Bwéc don dé do cuong do tur truong ¢ khoang
cach 8cm tur gitta nam cham.

Budce 9. Nhap vao bicu twong Biang *=/ ¢ phan dudi cling ciia man hinh. Mot bang
sé duoc hién thi @¢ ghi dix liéu.

Budce 10. Nhap vao biéu twong Gia tri thi cong E va thay doi tén cot "Gid tri thi
céng" thanh "Khoang céch tir gitta nam cham". Nhap “cm” trong phan Pon vi.

Bud6c 11. Di chuyén nam cham 1cm vé phia cam bién doc theo thuéc ké (phan giira
caa nam cham s¢& c&ch phan gitta cia cam bién 7cm) va nhap vao biéu tuong Bwéc
don (cuc Nam mau xanh phai nam trén vach 7 cm va phan gitra nam cham phai
nam trén vach 3 cm).
Budc 12. Tiép tuc thyc hién cac phép do theo Bang 1.1 sau:

Bang 1.1
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Lan do Khoang cach tir gitra nam cham [cm]
9 0
10 1
11 2
12 3
13 4
14 5
15 6
16 7
17 8

Budc 13. Pay la giai doan cudi cing cua thi nghiém (phan giita cua nam cham cach
dau do cam bién ¢ phia bén kia 8 cm):

Hinh 1.5

Budc 14. Nhap céc gia tri khoang cach vao cot "Khoang cach tir gitta nam cham
[cm]".

Dir liéu twong ty nhu hinh sau:
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hoang cach tir gitra Tir trwong (mT)
nam cham (cm) ID1,Exp1

0.267
0.379
0.496
0.591
0.605
0.521
0.344
0.117
-0.159
-0.416
-0.596

-0.703
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Cac chirc Bang Dothi Diém Ving
nang

e © ¢
Man hinh

Ket xuat chinh

7/ Ganna

. hoang cach tir gilra Tir truong (mT)
Khodng cach t

nam cham (cm) ID1,Exp1
0.521
0.344
0.117
-0.159
-0.416
-0.596
-0.703
-0.753
-0.743
-0.676
-0.583

-0.491
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Cac chirc Bang Dothi Diém Ving
nang

Hinh 1. 6

Bude 15. Nhap vao bicu tuong Ket xuat vé sau do6 nhan vao ndt Lwu bang gia
tri ((CSV) d¢ luu biéu do cua ban.

Budc 16. Chiing ta cd thé thay rang céc gi tri 1a dwong khi cyc xanh gan hon véi dau
do va am khi cuc d6 gan hon véi dau do.

E .

Budc 17. Nhap vao biéu tuong Do thi
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Bude 19. Nhap vao nat Cam bién va chon "Khoang cach tir gitta nam cham”.

Budce 18. Nhap vao biéu tuong CAc chire niing va sau d6 nhan vao nit Truc X.

Budc 20. Nhap vao biéu tuong dé quay lai man hinh thi nghiém.

L . 1)
Budc 21. Nhap vao biéu twong Phi hop £
Budc 22. Biéu dd co dang twong ty nhu hinh sau:
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Bwéc don

Két xudt
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Phéngto Phu hop Chiéu Cac chirc Dothi Diém Ving Luci
rong dong nang

Hinh 1.7

1.4. Thi nghiém néng cao

1. Lap lai thi nghi¢m v&i thanh nam cham.



THI NGHIEM 2: CUONG PO TU TRUONG

Muc tiéu bai hoc
= Tim hi€u vé cac thudc tinh co ban ciia nam cham.

= Nghién ctru moi quan h¢ gilta cuong do tu truong va khoang cach tir nam cham.

2.1. Giéi thiéu chung

Mot thanh nam cham c6 hai dau, duoc goi 1a hai cuc tir. Mot cuc duoc goi 1a cuc bac
cua nam cham va cyc con lai dugc goi 1a cuc nam cia nam cham. “Cac cuc khac
nhau” ciia nam cham hiit nhau, con “céc cuc gidong nhau” cia nam cham thi day nhau.
Nam cham ciing ht cac vat liéu thuong khong c6 tir tinh khac (chang han nhu cac loai
kim loai khac nhau).

Tir truong 13 mdi truong vat chit bao quanh cic hat mang dién chuyén dong. Tu
truong tac dung luc tir 1én cac vat nhiém tir khac dit trong nd. Mot tr trudng co thé
dugc bicu dién dudi dang cac duong strc tir. Nhitng duong nay biéu thi hudng cua tir
truong trong mdt khu vuc nhét dinh va s lugng cua ching trén mdt don vi di¢n tich ty
1¢ thudn v&i cuong do tir trudng trong khu vue d6. Tir trudng manh hon khi gan 2 cuc
tir (noi cac duong stre tir hoi tu) va giam dan theo khoang cach, d6 16n ti 1& nghich véi
binh phuong khoang cach tir nd. Goi “B” la ky hiéu dai dién cho cuong do tir truong
(goi 1a cam tmg tr) va chit “I” ky hiéu cho khodng cach tinh tir cyc. Dy 1a mot cong
thirc gan ding, trong d6 két qua cang chinh xac hon khi cang gan hon v4i nam cham.

1
BOCI—2

Hinh 2. 1

Trai dat c6 tir truong twong ty nhu mot thanh nam cham. Cuyc tir bic cua kim la ban
(ban chat kim la ban 13 mot nam chdm) bi ht vé phia cyc tir nam cua Trai dat, do
chinh 1a huéng bac dia ly. Noi ngan gon lai: Cyc tir Nam cua Trai Dit gan cuc Bic dia
If va nguoc lai, cuc tir Bic cua Trai DAt s& gan voi cuc Nam dia 1.



TU CUC NAM

TU CUC BAC

Hinh 2. 2

Trong thi nghiém nay, chiing ta s€ do cuong dg tur truong (tirc dd 16n ctia cam Ung tr)
cua mot thanh nam cham nhu la mét ham ti 1€ nghich véi binh phuong cia khoang
cach tur no.

2.2. Chuin bi dung cu, vit liéu thi nghiém

* Thiét bi va cam bién

= May tinh cai ing dung NeuLog
= M&-dun USB, EIUSB-200

= Cam bién tir truong EINUL-214 m

* Dung cu, vat liéu thi nghiém

= Nam cham boc vo nhua 1
= Thanh nam cham 1
» Thudc ké 1

Céc dung cu trén c6 trong Bo dung cu thi nghiém veé tir truong EIMAG-KIT.

2.3. Qui trinh thi nghi¢m
+ Thiét 1ap thi nghiém

Budc 1. Thiét 1ap thi nghiém nhu hinh bén dudi.
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Hinh 2. 3
Budc 2. Chuan bi hai nam cham va mot thudce ké.

Diéu gi xay ra khi ban dé hai cuc tir bac mau do cua nam cham gan nhau? Con hai cyuc
tr nam mau xanh thi sao? Diéu gi xay ra khi ban dé€ mot cuc tir nam mau xanh va mot
cuc tu bac mau do gan nhau?

Budc 3. it thude do trude cam bién tir trudng. Pau do caua cam bién nam dung vach
0cm.

Hinh 2. 4

Budc 4. Bat nam cham (c6 vo nhya) 1én thudc. Cuc tir nam (mau xanh) cta nam
cham hudng veé phia cam bien va nam cham phai cach cam bien 14 cm.

* Thiét 1ap cam bién

r 14 Y
Budc 5. Két noi mo-dun EIUSB-200 n véi may tinh cai wng dung Neulog.

Bude 6. Két néi cam bién tir truong [ﬂ v6i md-dun EIUSB-200.

Buéc 7. Chay tng dung NeuLog va kiém tra xem cam bién tir trudng d3 duoc nhan
dang chua.

* Thir nghiém va do




Budc 8. Nhap vao biéu tuong Bwéc don dé do cuong do tur truong cach nam
cham 14cm.

Buéc 9. Nhip vao biéu twong Bang \*
E

Bude 10. Nhap “Khoing cach” vao trong phan Tén cot. Nhap “cm™ vao trong phan
Pon vi. Nhap vao nat Thém.

va sau d6 nhan vao biéu tuong Gia tri thi

cong

Budc 11. Nhap khoang cach ¢ lién quan vao cot Khoang cach (cm) sau méi phép do.

Budc 12. Di chuyén nam cham dén gan cam bién dé do cuong do tir trudng & vi tri

13cm so vai nam chdm va nhap vao biéu tugng Buée don .
Bude 13. Tiép tuc cac phép do theo Bang 2.1.

Bang 2.1
Lan do Khoang cach [cm]
1 14
2 13
3 12
4 11
5 10
6 9
7 8
8 7
9 6
10 5
11 4
12 3

Dbi véi phép do nay, ching ta s& gia dinh rang su chuyén d6i cac duong suc tir 13 &
canh cua nam cham.

Budc 14. Dir liéu c6 dang twong tu nhu sau:

10
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Bang D4éthi Diém Ving

Hinh 2.5

Budce 15. Nhap vao bicu trong Két xuat &4 va sau d6 nhan vao nit Luwu béng gia
tri ((CSV) d¢ luu biéu do cua ban.

Bude 16. Nhip vao biéu teong &3 dé quay lai man hinh thi nghiém.

Chung ta c6 thé thay rang cuong d6 tir trudong ting lén khi nam cham dén gan cam
bién hon.
Bude 17. Dé khao sat méi quan hé giita cudng do tir truong va khoang céch tir nam

Fix

cham, hdy nhap vao biéu tuong Cac chirc ning
Khoang céach.

va chon B¢ dir ligu A tich vao

Budc 18. Nhap vao ndt C4c chire ning va chon: 1/(A2).

9

Budc 19. Mot cot két qua “1/(Khoang cach)?” s& xuét hién trén bang:
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Céc chirc Bang Dothi Diém Ving
néng

Hinh 2. 6

11
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Bude 21. Nhap vao ndt Truc X va nhén tiép vao Cam bién chon Chite ning 1 1am
Truc X.

Bude 20. Nhap vao biéu trgng Cac chike ning mot lan nia.

Budc 22. Nhip vao biéu tuong dé quay lai man hinh thi nghiém.
Budce 23. Nhap vao biéu tuong Do thi = .

7 A Y =R < 'O
Budc 24. Nhap vao biéu tugng Phu hop
Bude 25. Biéu dd ¢ dang twong ty nhu sau:
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Két xuat

NeuLogkX3 Bwdc don

Fix)

Chirc nng 1.
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Phéngto  Phu hop Chiéu Cac chirc Bang Dothi Diém Ving Lugi
rong dong nang

Hinh 2.7

Budc 26. Chlng ta c6 thé thdy dugc mdi quan hé tuyén tinh giita cuong do tir truong
va binh phuong nghich dao ciaa khoang cach tir nam cham.

Budc 27. Nhap vao biéu twong C4c chire ning
chon Tir trwong.

va chon B dir ligu A va sau do
Budc 28. Nhip vao nit Cac chire niing va chon Tuyén tinh A.

. L Lz . 0
Budce 29. Nhap vao bi¢u tugng Phu hop

Budc 30. Nhap vao hop mo-dun tuyén tinh tir truong ¢ phia bén trai cia man hinh dé
xem phuong trinh.

12
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Chirc néng 2
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Tir trvong
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Bwéc don
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Man hinh

Két xuat chinh
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fix)

Chirc néng 2

fix)

Churc nang 1

Khodéng cach

N

Tir trong

o

Phu hop ié Cac chirc
g g nang

Chirc nang 2
Tuyén tinh Tir trong
15.9924X-0.1787

Pon vimT
Tét ca cac méu: 12

Gia tri mau Ién nhéat: 1.598
Gia tri mau thép nhét: -0.0972
Gia tri trung binh: 0.256

D6 léch chuan: 0.481

Hinh 2. 8

2.4. Thi nghiém ning cao

1. Lap lai thi nghi¢m véi

thanh nam cham.

BHO@ @

Dothi Diém Vung Ludi

Man hinh thi
nghiém
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Lién hé ho trg ki thuat:
CTCP DIEN TU CHUYEN DUNG HANEL
bia chi: Tang 11 toa nha Diamond Flower, s6 48 L& Van Lwong, Thanh Xuan, Ha Noi

Hotline: 0942195862




