PAI HOC THAI NGUYEN

TRUONG PAI HQC KY THUAT CONG NGHIEP

HA VIET DUNG

NGHIEN CUU GIAI PHAP XAC PINH VI TRI RO TO
TRONG PIEU KHIEN HE TRUYEN PONG SU DUNG
PONG COMOQT CHIEU KHONG CHOI THAN

LUAN VAN THAC SY KY THUAT

THAI NGUYEN - 2014

Sé héa bsi Trung tam Hoc liéu http://www.lrc-tnu.edu.vn/




DAl HOC THAI NGUYEN
TRUONG PAI HQC KY THUAT CONG NGHIEP

HA VIET DUNG

NGHIEN CUU GIAI PHAP XAC PINH VITRIRO TO
TRONG PIEU KHIEN HE TRUYEN PONG SU DUNG
PONG CO MQT CHIEU KHONG CHOI THAN

Chuyén nganh: Ky thuat diéu khién va Tw déng hoa
M4 s6: 605 202 16

LUAN VAN THAC ST KY THUAT

KHOA PIEN NGUOI HUONG DAN

PHONG QUAN LY PAO TAO SAU PAI HQOC

Thai Nguyén - 2014

Sé héa bsi Trung tam Hoc liéu http://www.lrc-tnu.edu.vn/




LOT CAM POAN

Tén t6i la: Ha Viét Diing

Sinh ngay: 02 thang 9 nam 1980

Hoc vién 16p cao hoc K14 — Tu dong hoa — Truong Pai hoc K thuat Cong
nghiép Thai Nguyén — Dai hoc Thai Nguyén.

Hién dang cong tac tai Truong Cao dang Nghé Co dién Phu Tho

To6i xin cam doan day la cong trinh nghién ctu cua riéng toi dya trén sy
hudng dan cua tap thé cac nha khoa hoc va cac tai liéu tham khao d trich dan. Két
qua nghién cau la trung thuc.

Néu sai toi xin hoan toan chiju trach nhiém

Théi Nguyén, ngay thang nam 2014

Tac gia luan van

Ha Viét Diing

So héa bsi Trung tam Hoc liéu http://www.lrc-tnu.edu.vn/



DANH MUC CAC KY HIEU VA CAC CHU VIET TAT

bCMC
MCKCT
DC

DSP
PWM
BEMF
ADC
DAC
GND
BLDC
MOSFET
IC

So héa bsi Trung tam Hoc liéu

Pong co mot chiéu

M6t chiéu khdng chdi than
Direct Current

Digital Signal Processor

Pulse Width Modulation

Back EMF — Strc phan dién dong
Analog to Digital Converter
Digital to Analog Converter
Ground

Brushless Direct Current

Metal Oxide Semi-conductor Field Effect Transistor

Integrated Circuit

http://www.lrc-tnu.edu.vn/




MUC LUC

CHUONG 1. TONG QUAN VE BONG CO PIEN MOT CHIEU KHONG CHOI

THAN ..ottt ettt n et n et en et en st en e en et eneeneias 1
1.1. Tong quan V& dong co diéN MCKCT ... sses s 1
1.1.1. Cau tao va nguyén ly 1am viéc ciia dong co dién MCKCT.......ccovvvrvnnnne, 1
1.1.2. M6 hinh toan hoc va phuong trinh déc tinh co cta dong co MCKCT ........ 7
1.2. Hé truyén dongdong co dién mot chiéu khéng choi than...........cce.ceevveeeene. 15
1.2.1. Truyén dong khong dao chiéu (truyén dong mot cuc tinh) .......ccc.evveeeee. 15
1.2.2. Truyén dong c6 dao chiéu (truyén dong hai cuc tinh) .......cccoceevvvveveenennee, 17
1.3, KEL TUAN CHUTONG L.ttt en sttt 18
CHUONG 2. THIET KE HE TRUYEN PONG PONG CO MOT CHIEU KHONG
(0 2 (0] I 2 V- N OO 19
2.1. Bic diém khi 1am viéc va phuong phap xac dinh Vi tri roto ..........cccoevveevnenee, 19
2.1.1. DEC AIEM KNI TAM VIBC ..ottt 19
2.1.2. Phuong phap Xac dinh Vi tri rOtOr........cooveiiiiiiiceee e, 19
2.2.2. Phuong phap khong sir dung Cam DIéN .........ccoovveverveeeeeeeseeeee e, 20
2.1.3. CAM DIEN Hall.......oocvieoeeeeee et 21
2.2. Cau trdc hé truyén dong dong co MCKCT........ocooeuvveeirseeseeeeeseeses e 24
2.3. XAC AINN DO GIEU KNIEN ..ottt ettt en s 25
2.3.1. Bai toan 1 (Xac dinh luat didu KNieN) ........cccooveveiveeieeeeeee s 25
2.3.2. Bai toan 2 (Lua chon thiét bi thuc hién luat diéu Khién)...........ccccceveeennes 32
2.4, CAFd GNP NOT.cvuvvvevieieveeeeeeeeseee ettt es st 33
2.5. BO Dién @61 NANE LONG. .. ..veiveeceeeeeeeeeeeeee sttt 36
2.5.1. GiGi thidU V& IC MC3B3035.......eeeeeeeeeeeeeeeseeeeeeeee e se e 37
2.5.2. Thiét ké mach tao xung diu KNIEN ..........ccovevvieeeeeeeeeeeeee s 40
2.6. Mach do tin hidu Phan RO .........c.cveevieeeeeeieeeeeeee e 43
2.6.1. Do tin hi€u dOng QI8N ........eviiiiiiiiiiii e 43
2.6.2. Mach do tin HIBU TEC A0 cv.vvveveveeeeeeeeeeeeeeee e eeeee s et e et en s e eneneeeens 44
2.7. KELTUAN CHUONE 2.ttt 45
CHUONG 3. THUC NGHIEM ..ottt ettt 46
3.1. CAC thiét Di thirC NGRIEM ... 46

So héa bsi Trung tam Hoc liéu http://www.lrc-tnu.edu.vn/




-V -

3.1.1. BONZ CO MOCKCT ittt 46
3.1.2. Thiét bi bién d61 NANE TEONG ....vveeeeeeeeeeeeeeeeeee e 47
3.1.3. Ta0 tin hiu dilU KNIEN ........oveeceeeeeeeeeeeeeee e 48
3.1.4. ThIt DI NIEN Thi oot 49
3.1.5. Card ghép néi may tinh — Bo mach ArduinODUE.............c.coevevreeeeerieenns 49
3.1.6. Thiét bi do dong dién — ACST12-30A ....coeueeereerereeeeeeeeeeee e, 50
3.1.7. TRIEE DI JAY 1EC 0.t 50
3.1.8. M6 hinh thuc NghieM hE thENG .........co.cveeeeeeieeeeeee e 51

3.2. TRUC NONIEM .. 51
3.2.1. Cau trdc thuc nghiém hé truyén dong dong co MCKCT ........c.ccvvvvrenennes 51
3.2.2. K&t qUA thC NONIEM ...t 53

3.3, KEL IUAN CRUONE 3.ttt s et 58
KET LUAN VA KIEN NGHL....oooiiiiiiieieeseeeeeeee ettt 59
(S A [V OO 59
KIEN NGttt ettt en ettt en e 59
TALLIEU THAM KHAO ..ottt ettt ettt es st en s enenens 60

So héa bsi Trung tam Hoc liéu http://www.lrc-tnu.edu.vn/




DANH MUC HINH VE, BANG

Hinh 1.1 CAU tao d0ng co MCKCT .....o.vieeeceeeeeeeeee et 3
Hinh 1.2 So d0 Khdi d0Ng €O MCKCT ...t 3
Hinh 1.3 Stator ctia d0ng co MCKCT ......oooieiiiiiiciecc e 4
Hinh 1.4 Céac dang strc dién dong dong co MCKCT ......c.ccoeiiviiieiiiiie e 5
Hinh 1.5 Rotor ctia d0ng co MCKCT ..o 6
Hinh 1.6 Céc dang Rotor cta dong co mét chiéu khong chdi than ...........cc.ccvvvveeeene. 7
Hinh 1.7 M6 hinh mach dién ctia dong co MCKCT .......cccoceviiiviiieiennieese e, 8
Hinh 1.8 M6 hinh thu gon ctia dong co MCKCT ......cccoovveviiiiiieie e 10
Hinh 1.9 So d6 khdi ctia d0ng co MCKCT .....c.uvevceceieeeeeseseeee s 12
Hinh 1.10 So do mét pha tuong duong ciia dong co MCKCT .......c.ocevvveveeveeeernieenen, 13
Hinh 1.11 Dac tinh lam viéc va dic tinh co dong co MCKCT......c.ccovevvviieiieciieciee, 15
Hinh 1.12 Nguyén ly lam viéc caa dong co MCKCT truyén dong mot cuc ................ 15
Hinh 1.13 Thi tu chuyén mach va chiéu quay cia tir truong Stator............ccoeeeeeene. 16
Hinh 1.14 Chuyén mach hai cuc tinh ctia dong co MCKCT .......coccvvieeveieeeeeeeenae 17
HINh 2.1 HIGU GG HAll......ooiiiiiee e e 20
Hinh 2.2 Dong co mot chiéu khong chdi than - cau tric nam Ngang ............ccceeeee.e.e. 20
Hinh 2.3 Tich hop cam bién Hall VA0 MOt IC .........cooivieeeieeeeeeeeeee s 22
Hinh 2.4 MO ta CAM DIEN Hall.........cooevviiriicisiciescese e 22
Hinh 2.5 Dt cam bién Hall bén trong dONg CO w......cevervveveeveereeeieeeeeeerssssessessesenesnens 23
Hinh 2.6 So do nguyén ly mah dong cit ngudn cho dong €O w......vvvvveeveeverrrerireinene, 24
Hinh 2.7 So d6 hé truyén dong dong co MCKCTsir dung SIMULINK ....................... 25
Hinh 2.8 So d6 cau tric mot pha dong co MCKCT .......vvvevceeeeciernseceses e 26
Hinh 2.9 So d6 cau tric mach vong dong dieN .........cccevvvveeveeeevsereseesseeeeees s 29
Hinh 2.10 So d6 CAU tric Mach VONG tOC G0 ......c.oveveieceeeeeeeeeeeee e 31
Hinh 2.11 So d6 mach két ni ArduinoDue V&i MAY tinh ..........cccooevvecvveeiieerciinenenns 34
Hinh 2.12 Céc khdi chic ning trong thu vién ArduinolO...........ccovveveeveveeverrirenee, 35
Hinh 2.13 So do cau trac BBD va dong co sir dung MC33035........ccccooeveveverereennn. 38
Hinh 2.14 Mach tao xung diéu diing MC33035.........ccceveverrrneieerrerssesessenseseenesnenns 40
Hinh 2.15 S0 dd NGUYEN 1Y Mach &M ......oviveeveeeveieeeeee e 41
Hinh 2.16 So dd nguyén ly bo bién doi nang [TWONG ...c..vvveeveeveeveeeeeeees e 42

So héa bsi Trung tam Hoc liéu http://www.lrc-tnu.edu.vn/




-Vi-

HINN 2.17 S0 @0 KNGi ACST12.....ccviireiieieeiseissssiss s 43
Hinh 2.18 So' dd Mach do dONng GI8N...........c.eveveeeeeeeeeeeeeeeeee e s 43
Hinh 2.19 DAc tinh vao ra CUA ACST12......ococeee ettt 44
Hinh 2.20 Tin hiéu xung tir cam bidn Hall...........cccocoevveiiieeeeeeeeee e 44
Hinh 2.21 Mach d0 8¢ A0 GONE CO.....vvveereeeee et 45
Hinh 3.1 DOng co thirC NGNIEM .....ouiiiiiiiiice e s 46
Hinh 3.2 B bién doi nang lwong cp cho dong co MCKCT .....c.cvvvveeveerenrnenieeene, 47
Hinh 3.3 May tinh c6 cai dat Matlab Simulink..............ccoooi, 48
Hinh 3.4 Cau tric hai mach vong trén Matlab Simulink ..........ccc.oevveeeerveeeseseesinns 48
Hinh 3.5 Card ghép Ndi ArdUINODUE ............c.cveivieeieeseeeeeseeeeeee e 49
Hinh 3.6 Khau Iy tin higu dong dieN .......co.covevevceeceeeeseeeceeeeeesese s 50
Hinh 3.7 KAU 18y tin NIGU tC G0 ....veveeeececeeeese et 50
Hinh 3.8 M hinh thuc Nghidm h& thANG .........c.oeieeeeeieieeeeeee e 51
Hinh 3.9 CAU tric thurC NGNIEM ...ttt 51
Hinh 3.10 Pap ung té d6 hé thong khi chua hidu chinh .........coveveveiceeeceeces 52
Hinh 3.11 Pap ung téc d6 hé théng khi chura hiéu chinh ........ccoovveveevcieeccece, 52
Hinh 3.12 CAu tric hé véi tin hidu dit 13 ham budC NhAY ......ceveeeeeeeeeeeeeeeeeee 53
Hinh 3.13 Dap tng tc d6 dong co véi tin hi¢u dat dang ham sin ........cocevevveeveevcenee. 54
Hinh 3.14 Dap tng dong dién dong co vai tin hi¢u dat dang ham sin ..., 54
Hinh 3.15 Cau trdc hé véi tin hidu dat bién thién theo ham sin...........coocovevrirnierncenne. 55
Hinh 3.16 Pap ung téc d6 dong co véi tin hidu dat dang ham Sin ...........cccocvveveeeennn, 55
Hinh 3.17 Pap tng dong dién dong co vai tin hi¢u dat dang ham sin .............c..cce.e. 56
Hinh 3.18 CAu tric hé vai tin hiéu dit dang DAC thang.........c.cceeveeeeeeveeeeeeesee 56
Hinh 3.19 Pap tng toc d6 dong co vai tin hiéu dat dang bac thang..............cceeeeeene 57
Hinh 3.20 Pap trng dong dién dong co vai tin hi¢u dat dang bac thang ...................... 57
Bang 1.1 So sanh dong co MCKCT véi dong co mot chiéu thong thudng.................... 2
Bang 2.1 Bang quy luat diéu khién dong cat dong dua VA0 Vi tri rotor ...........c..cc........ 24
Bang 2.2 Bang giai ma tin hiéu tir cam bién Hall va xung diéu khién céc pha............ 39

So héa bsi Trung tam Hoc liéu http://www.lrc-tnu.edu.vn/




- Vil -

MO PAU

1. Pat van dé

DPong co mot chiéu (DCMC) thong thuong c6 hiéu suat cao va cac dic tinh cua
chung thich hop véi cac truyén dong servo. Tuy nhién, diém han ché trong cdu tao
va trong qua trinh lam viéc cua chung la:

- Céan c6 ¢6 gbép va chdi than, nhimg thir d& bi mon va yéu cau bao tri, bao
dudng thuong xuyén;

- Sinh ra tia lrra dién trong qua trinh lam viéc.

Pé khic phuc cac nhugce diém trén nguoi ta ché tao loai dong co thay thé chuc
ning cta cd gop va chdi than boi cac chuyén mach sir dung thiét bi ban dan (Vi du
nhu bién tan sir dung transitor céng suit chuyén mach theo vi tri réto). Nhimng dong
co nay dugc biét dén nhu 1a dong co mdt chiéu khong chdi than (Brushless DC
Motor). Do khong c6 ¢b gop va chdi than nén dong co nay khic phuc dugc hau hét
cac nhuoc diém cua dong co mot chidu co vanh gop thong thuong. Chinh vi Iy do
trén ma viéc nghién ctu, diéu khién hé truyén dong dién ding dong co mot chiéu
khéng choi than da va dang duoc nghién ctu va tng dung rong réi trong cong
nghiép va dan dung.

Mot diéu quan trong trong hé truyén dong dong co mot chiéu khdng choi than
la viéc cap dong dién vao cuon day Stato phai theo vi tri cia tir truong roto. Nhu
vy viéc xac dinh chinh xac vi tri roto dé diéu khién viéc cap dong cho cuon day
Stato 1 can thiét va ciing 1a huéng nghién chinh cua ban luan an.

2. Muc tiéu nghién ciru

Dé xuat giai phap xac dinh vi tri roto dong co mot chiéu khdng chéi than trong
hé truyén dong.

Xay dung thuat toan diéu khién diéu khién hé truyén dong dién dung dong
co mot chiéu khong chdi than véi phuong phéap xac dinh vi tri roto d& nghién
ctru, dé xuat.

3. Két qua du kién:

Xay dyng md hinh toan hoc ciia dong co mét chiéu khéng chéi than.
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Xay dung ciu tric va thuat toan diéu khién dong co mét chiéu khong
choi than.

Xay dung md hinh thuc nghiém hé truyén dong dién dung dong co mét chiéu
khong chdi than.

4. Phwong phap va phwong phép luan:
Phuong phap luan:
Nghién ciu ly thuyét vé dong co mot chiéu khdng chdi than, phan tich lua
chon, xay dung ciu trdc va thuat toan luat diéu khién.
Phuong phap nghién ctu:
Phan tich va tong hop hé bang md hinh toan, mé phong, kiém ching.
Xay dung mé hinh thuc nghiém dé kiém tra, danh gia céc két qua nghién cau
ly thuyét.
5. CAu tric caa luin vin:
Luan van dugc chia lam 3 chuong:
Chuong 1: Tong quan vé dong co dién mot chiéu khéng chéi than.
Chuong 2: Thiét ké hé truyén dong dong co dién mot chiéu khong chdi than.
Chuong 3: Thuc nghiém

Két luan va kién nghi.
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