DAI HOC THAI NGUYEN
TRUONG PAI HOC KY THUAT CONG NGHIEP

TRAN VAN NHAT

NANG CAO CHAT LUQNG PIEU KHIEN HE THONG
TRUYEN PONG CO KHE HO BANG BQ PIEU KHIEN MO
CHINH PINH THAM SO BOQ PIEU KHIEN PID

LUAN VAN THAC ST KY THUAT
Chuyén nganh: K§ thuat diéu khién va tw dong héa

THAI NGUYEN, 2014

S6 héa boi Trung tam Hoc liéu http://www.lrc-tnu.edu.vn/




DAI HOC THAI NGUYEN
TRUONG PAI HOC KY THUAT CONG NGHIEP

TRAN VAN NHAT

NANG CAO CHAT LUQNG PIEU KHIEN HE THONG
TRUYEN PONG CO KHE HO BANG BQ PIEU KHIEN MO
CHINH PINH THAM SO BO PIEU KHIEN PID

Chuyén nganh: Ky thuit diéu khién va ty dong héa
M3 s6: 60520216

LUAN VAN THAC SI KY THUAT

Nguoi hudng dan khoa hoc: TS. Ping Danh Hoing

THAI NGUYEN, 2014

S6 héa boi Trung tam Hoc liéu http://www.lrc-tnu.edu.vn/




LOI CAM DOAN

Tén t6i 1a: Tran Vin Nhit
Sinh ngay:18 thang 11 nam 1987

Hoc vién 16p cao hoc khoa 14 - Ty dong hod - Truong Pai hoc Ky Thuat Cong
Nghi¢p Thai Nguyén — Pai hoc Thai Nguyén.

Hi¢n dang cong tac tai:

To61 cam doan toan bd ndi dung trong luan van do to61 lam theo dinh hudng cua

gi4o vién huéng dan, khong sao chép ctia ngudi khéc.
Céc phan trich lyc cac tai li¢u tham khao da dugc chi ra trong luén van.

Neéu c¢o gi sai to1 hoan toan chiu trach nhiém.

Tac gia luan van

Tran Vin Nhat
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LOI CAM ON

Loi ddu tién tac gia xin chan thanh cam on t&i cac thay gido, co gido Khoa sau
dai hoc, Khoa Dién trueong dai hoc K thuat Cong nghiép cung cac thiy gido, cd gido,
cac anh chi tai Trung tAm thi nghiém da gitp d& va dong gop nhiéu ¥ kién quan trong

cho tac gia dé tac gia co6 theé hoan thanh ban luan van cta minh.

Trong qué trinh thyuc hién dé tai to6i da nhan dugc su giip do nhiét tinh cta cac
thay, co gido trong khoa Pién cua truong PH K¥ thuat Cong nghiép thuoc PH Thai
Nguyén va cic ban dong nghiép. Pic biét 1a dudi sy huéng dan va gop ¥ cia thay
TS. Pang Danh Hoang d3 gitp cho dé tai hoan thanh mang tinh khoa hoc cao. Tbi xin

chan thanh cam on sy giup d& quy bau cua céac thay, co.

Do thoi gian, kién thirc, kinh nghiém va tai liéu tham khao con han ché nén dé
tai kho tranh khoi nhirng thiéu sot. Rat mong nhan dugc sy dong gop y kién cua cac
thay, co gido va cic ban dong nghiép dé toi tiép tuc nghién ctru, hoan thién hon nita

trong qua trinh cdng tac sau nay.

Hoc vién

Tran Vin Nhit
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MUC LUC

Lo1 cam doan

Lo1 cam on

Muc luc

Danh muc céc ky hiéu va cac chir viét tat
Danh muc céc bang biéu

Danh muc céc hinh v& va db thi

Mé dau

Chwong- 1 TONG QUAN VE HE TRUYEN PONG CO KHE HO
1.1. Céac yéu cau co ban cta hé truyén dong c6 khe ho

1.1.1. Truyén dong chinh xac
1.1.2. Truyén dong tdc do cao
1.1.3. Truyén dong cong suét 16n
1.1.4. Do ho méat bén

1.2. Nhitng anh hudng tac dong dén hé truyén dong qua banh ring

1.2.1.Anh hudng cta dan hdi dén phan co cia hé théng truyén dong

1.2.2. Anh huéng ctia ma sat trong hé thong truyén dong

1.2.3. Anh huodng cua khe hé trong hé thdng truyén dong

1.3. Nhirng dac trung an khép ctia cdp banh rang
1.3.1. biéu kién an khop ding
1.3.2. biéu kién an khop triing
1.3.3. Piéu kién an khop khit

1.4. Két luan chuong 1

Chuwong 2 . XAY DUNG CAU TRUC PIEU KHIEN HE TRUYEN

PONG CO KHE HO

2.1. Xay dyng mé hinh toan hé truyén dong c6 khe ho

2.1.1. Cau tric vat 1y va cac dinh luat cin bang

2.1.2. M5 hinh toan ¢ ché d6 an khop, c6 tinh dén hi¢u ing mai mon

vat liéu, d0 dan hoi va moment ma sat

2.1.3. M6 hinh toan ¢ ché do khe ho (dead zone)

2.1.4. M6 hinh toan tong quat
2.2. Cau trac diéu khién hé truyén dong c6 khe ho
2.3. Két luan chuong 2
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Chuong 3. NANG CAO CHAT LUQNG PIEU KHIEN HE TRUYEN 30
PONG CO KHE HO BANG BOQ PIEU KHIEN MO CHINH PINH

THAM §6 PID ‘ 7
3.1. Tong quan h¢ logic mo va diéu khién mo
3.1.1. Hé Logic md
3.1.2. B diéu khién mo

3.2. Thiét ké bo diéu khién mo chinh dinh tham s6 bd diéu khién PID 40

3.2.1. Phuong phap thiét ké
3.2.2. Nhan x¢&t

3.3. Khéo sat chat luong bang bo diéu khién mo chinh dinh PID va so 43

sanh v&i bo diéu khién PID

3.3.1. Khao sat chét luong bing bé diéu khién PID 43
3.3.2. Khao st chat luong bang bo diéu khién mo chinh dinh tham 46

s6 bo diéu khién PID

3.3.3. So sanh bd diéu khién md chinh dinh tham sb bd diéu khién 48

PID v6i bo diéu khién PID
3.3.4 Nhan xét
3.4. Két luan chuong 3

49
49
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khién chuyén dong
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4.2.6. Két qua thi nghiém véi bo diéu khién PID 61

42.7. Kbt qua thuc nghiém v6i b didu khién mo chinh dinh tham s PID 93

4.2.8. Nhan xét két qua thuc nghi¢m 64
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Két luan va kién nghi
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Phu luc
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DANH MUC CAC KY HIEU, CAC CHU VIET TAT

Cac ky hiéu:
STT | Ky hiéu Dién giai ndi dung diy di
1 PID Bo diéu khién
2 DC Mot chiéu
3 FLC M5t céu trac thong dung nhét ctia hé mo
DANH MUC CAC BANG BIEU
S6 hiéu | Noi dung bang biéu Trang
Bang 4.1 | Dung luong cac b nhé cua DS1104 52
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