~ DAIHOQC THAINGUYEN
TRUONG PAI HOC KY THUAT CONG NGHIEP

LUAN VAN THAC SY KY THUAT
NGANH: CONG NGHE CHE TAO MAY

THIET KE, CHE TAO VA THU NGHIEM
TAY KEP KHONG DUNG NGUON DAN PONG PQC LAP

PHAM MANH THANG
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PAI HQOC THAI NGUYEN
TRUONG PAI HOC KY THUAT CONG NGHIEP

LUAN VAN THAC SY KY THUAT

THIET KE, CHE TAO VA THU NGHIEM
TAY KEP KHONG DUNG NGUON DAN PONG POC LAP

Nganh: Cong nghé Ché tao may
Ma s6: 60 52 01 03
Hoc vién: Pham Manh Thing

Hudéng dian khoa hoc:  Pham Thanh Long
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THAI NGUYEN - 2014
PAI HQC THAI NGUYEN
TRUONG PAI HOC KY THUAT CONG NGHIEP

THUYET MINH
LUAN VAN THAC SY KY THUAT

THIET KE, CHE TAO VA THU NGHIEM
TAY KEP KHONG DUNG NGUON DAN PONG POC LAP

Nganh: Cong nghé Ché tao may
Hoc vién: Pham Manh Théng
Lép: CHK14

Huwéng din khoa hge:  Pham Thanh Long

KHOA DT SAU BAI HOC HUONG DAN KHOA HOC HOC VIEN

BAN GIAM HIEU KHOA CHUYEN MON
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THAI NGUYEN - 2014

LOI CAM DOAN

Toi la: Pham Manh Thing

Noi cong tac: Trwong Pai Hoc Cong Nghiép Viét Tri

Tén dé tai:  Thiét ké, ché tao va thir nghiém tay kep khong dung ngudn din dong
doc lap

Chuyén nganh: Cong nghé ché tao may.

M3 sb: 60 52 01 03

T6i xin cam doan déy 14 cong trinh nghién ciru ctia ¢4 nhan t6i. Cac sb lidu, két qua
c6 trong ludn van 13 trung thyc va chua ting duoc cong b trong bt ky mot cong trinh

nao khac.

Thai Nguyén, ngay thing nam 2014

Hoc vién

Pham Manh Thing
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LOI CAM ON

Trong thoi gian thuc hién dé tai, tac gia da nhan dugc sy quan tam rit 16n ctia nha
truong, khoa co khi, cac thdy co gido truong Pai Hoc Ky thuit Cong Nghiép Thai
Nguyén va cac ban cung 16p.

Tac gid xin chan thanh cam on Ban gidm hi¢u, khoa dao tao Sau dai hoc, cac théy
co gido tham gia giang day di tao diéu kién cho tac gia hoan thanh lun vin nay.

Tac gia xin bay t6 161 cam on chan thanh nhat dén TS. Pham Thanh Long va tap thé
can bd giang vién B6 mon Co dién tir da cho nhitng chi din quy bau dé hoan thanh
luan van nay.

Tac gia ciling xin chan thanh cam on y kién dong gdp cta cac thay gido thudc khoa
co khi va cac d@)ng nghiép tai Truong DPai hoc Cong nghi¢p Viét Tri da tao diéu kién
thuén loi va gitp do tac gia thao g& nhirng kho khan trong thoi gian 1am luén van.

Mic du d3 cb ging song do kién thirc va kinh nghiém con han ché nén chic chin
luan van khong tranh khoi nhiing thiéu sot, tc gia rit mong muén s& nhan duoc nhiing
chi dan tur cac théy c0 gido va cac ban déng nghi¢p dé luan van duoc hoan thién va cb

¥ nghia hon nita trong thyc tién.

Xin chan thanh cam on!
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MUC LUC

Muc No6i dung Trang

Trang phu bia luan van 1

Lo1 cam doan 3

Muc luc 5

Danh muc céc thuat ngtr, ki hi€u, tir viét tat 7

Danh muc cac bang biéu 8

Danh muc céc hinh v& d6 thi 9

MO DAU 11

1.  Tinh cép thiét cua dé tai 11
2. Muc dich cta dé tai 12
3. Noi dung cua dé tai 12
4, Phuong phap nghién ctru 12
S. Cong cu nghién ctru 12

CHUONG 1 - TONG QUAN VE BAN TAY ROBOT

1.1 Chtrc nang va hinh dang ctia ban tay robot 13
1.2 Mot s6 miu dién hinh trong thiét ké co hoc ctia ban tay 15
1.3 Céc yéu cau k¥ thuit véi ban tay robot 18
14 Mot sb kiéu ban tay co két cau va ung dung dac biét 19

1.5 Mot s6 nghién ctru vé ban tay robot thiéu din dong trén thé giéi 25

1.6 Huéng nghién ctru ciia dé tai 27
CHUONG 2 — THIET KE NGUYEN LY BAN TAY KHONG SU DUNG NGUON
DAN PONG
2.1 Chu ki lam viéc va pham vi str dung 28
2.2 Lua chon co ciu chép hanh 29

2.3 So sanh mot s6 phuong an tic dong diéu khién va duy tri luc kep 30
Két luan chuwong 2 38
CHUONG 3 — THIET KE CAC CO CAU QUAN TRONG VA PIEU KHIEN BAN
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3.1

3.2
3.3
3.4
3.5
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TAY
Tinh chon d0 cting cua 10 xo chinh theo tai trong danh nghia cua
ban tay
Tinh chon d¢ cting cua 16 xo phuy
Tinh toan hanh trinh ngdn tay va tong hop kich thudc cam
Quan hé chuyén vi ngd vao —ngd ra
Quan hé luc ngd vao —ngo ra
Két luan chuong 3
Két luan cua ludn van
Danh muc cac cong trinh di cong b cia tac gia
TAI LIEU THAM KHAO
PHU LUC
Hinh 4nh san pham thyc nghiém 1

Hinh 4nh san pham thuc nghiém 2

39

40
41
41
53
53
54

55
57
67
68
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BANG DANH MUC THUAT NGU, Ki HIEU VA CAC CHU VIET TAT

TT KAI DIEN GIAI NQI DUNG PAY PU bON
HIEU VI
1 a..y WApproach (Véc to huéng tiép can vat thé cta ban kep)
2 aj |Luong tinh tién doc theo truc ox (mm)
3 | AT [Transpose (A)
4 @; |Goc quay quanh truc ox (rad)
5 | Cic [Cos(ai+q;+ay)
6 | Sy Sin(gi+ g+
7 D |Mién thoa méin cac rang budc vt li cia cac khop
8 h  (Chuyén vi cta 1o xo0
9 di |Luwong tinh tién doc theo truc oz (mm)
10 | °T, | Phuwong trinh lién két cua robot
11 | A% | Biéu dién ctia hé quy chiéu (i) trong hé quy chiéu (i-1)
12 X Ma tran mé ta dd ga trong khong gian cong tac ctia robot
13 E [Ma trdn mé ta vét trong khong gian do ga
14 R Ma tran quy tich cac diém mit dung cu
15 k Do cung cua 1o xo
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DANH MUC CAC BANG BIEU

KI HIEU NOI DUNG BANG BIEU TRANG
So sanh tinh chat lam viéc cua tay kep kiéu dién tir va kiéu khi
t nén
3.1 Bang thong s6 DH cua robot dung trong thi nghiém
3.2 Két qua bai toan nguoc tai cac diém keypoint
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BANG DANH MUC CAC HINH VE, PO THI

Ki HIEU NOI DUNG HINH VE, PO THI TRANG

1.1 Ban tay robot voi hai ngén va mot dot trén mdi ngdn tay
Ban tay robot MARS 12 béc tu do véi 6 nguon dan dong doc

L 1ap va thiét ké tién than cua nd

1.3a | Ban tay véi két cdu co khi phong sinh tay nguoi

1.3b | Ban tay voi cam bién xuc gidc phong sinh tay nguoi

1.4 Ban tay hai ngon m¢ dudi dang goc

1.5 Ban tay hai ngon ludn duy tri d6 song song khi lam viéc

1.6a | Ngén tay ba d6t mot ngudn dan dong quay

1.6b | Ngon tay ba d6t mot ngudn dan dong tinh tién

1.7 Két cau ban kep kiéu hai ngoén tay mé song song

1.8a | Diéu khién ngon tay vdi mot ngudn tic dong

1.8b | Piéu khién ngoén tay v6i hai nguon tac dong

1.9 | Ba phuong 4n tac dong 1én khau chip hanh

1.10 | Phuong an truyén dan cong suat giira hai diém

111 Tay kf_ep khong sir dung nguon dan dong trén co so thé nang
dan hoi
Tay kep khong sir dung ngudn dan dong co kha ning duy tri

L1z trang thai dong va mé tach biét

1.13 | Tay kep tao luc ma sat nho trong luc cua vat

1.14 | Tay kep dac bi¢t dinh vi vao mat tru trong cua chi tiét

1.15 | Tay kep v6i phan mo kep c6 thé thay thé theo tac vu
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