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TOM TAT

Robot chim dwogc ché tao tir su két hop gitta chuyén dong bay cua chim thdt, mo hinh bay va thuc
trang ky thudt ciia mede ta. Dé robot nay c6 thé vo canh bay nhir moét chii chim thét doi héi phdi ¢é
su nghién ciru vé thiét ké co khi, linh kién dién — dién tir va khi dong luc hoc. Viéc ché tao robot chim
nham bt kip xu huedng ché tao robot hién nay cua thé gidi dé la robot phong sinh hoc (biomimetics).
Robot chim da duwoc ché tao phit hop véi diéu kién ky thudt cua nwoc ta hién nay, dap ing yéu cau
thue tién, tham my. Ngodi ra, robot chim thich hop dé img dung trong gidi tri, qudn sw, dia chdt va
giang day cac mon hoc khi dong luc hoc.

ABSTRACT

The robot bird is manufactured as a combination of bird’s movement, model flying and technical
conditions of our country. For this robot can flap its wings like a bird flying, the study of mechanical
design, electronic components and aerodynamics are required to catch trends of new technology as
the robot of biomimetics. The robot bird is manufactured in accordance with technical conditions of
our country, responding to reality and aesthetics. Moreover, the robot bird is applied in entertainment,
military field, geology, and teaching courses of aerodynamics.

I. GIOI THIEU

Trong thoi dai cia khoa hoc cong nghé ngay
nay, trinh d6 ty dong hoéa ngay cang phat trién
manh mé. Cong nghé xuat hién khép noi, tur
nhitng day chuyén san xudt cong nghiép khong
16 dén sinh hoat hang ngay, tir dan su dén quan
su,....Trong do6 robot 1a mdt linh vuc dugc quan
tam khong nhiing dugc cac cong ty, tdp doan,
td chirc dan sy dén quan sy nhu: Festo, Honda,
Hasbro.. dau tu nghién ctru phét trién ma con
l1a hudng nghién clru sang tao cua sinh vién céc
truong Pai hoc, Cao dang trong va ngoai nudc.
Thuyc té cho thay day 1a mot linh vuc nghién ciou
hap dan va c6 rat nhiéu tiém ning trong tuong
lai.

Nghién ctru vé€ robot chim la linh vyc moi
chua duge nghién ctru nhiéu & nude ta, do do
trong qua trinh thuc hién nghién clru nay phai

thir nghiém nhiéu lan dé chon duoc thiét ké, linh
kién phu hop nht.

Muc tiéu nghién ctru 1a tim hiéu xay dung
co s& 1y thuyét dé ché tao robot chim: co s khi
dong luc hoc, thiét ké co khi va modun linh kién
dién — dién tir. Tir d6 thiét ké va ché tao robot
chim hoan chinh.

II. COSOLY THUYET

1. Ddc tinh co hoc trong hoat dong bay cua
loai chim

Ty nhién di tao cho loai chim tit ca cac dic
trung pht hop nhat cho su bay luon tir ciu tao
canh, 16ng, ciu tao bén ngoai dén ciu tao bén
trong tat ca déu hoan hao dé chu chim co thé
v0 canh bay nhe nhang trong khong trung. Mdi



phan cua co thé tao ra duoc ning luong 16n nhat
v6i trong luong nho nhat [1].

Khi bién dang canh chim di chuyén trong
khong trung thi khong khi s& di qua phan trén va
duéi cta canh chim, dong khi di chuyén qua mit
trén cuda canh nhanh hon so véi mat dudi. Theo
nguyén 1y Bernouli thi 4p sudt & mit trén thap
hon ap sudt & mat dudi cia canh, su khac nhau
giira hai ap suat giup nang canh chim 1én. Chim
tao ra tbe do bﬁng cach dudi canh cta no, chuyén
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dong nay duoc goi 1a ddy (Hinh 1). Kich ¢& cua
canh quyét dinh lyc nang ma nd co thé tao ra va
sy tang toc do ciia khong khi qua canh s& tao ra
luc nang 16n hon. Chim stir dung: kich c& canh,
d6 mo canh va gi6 dé ting va giam toc do. Dé ha
canh, trudc tién chim giam toc do dap canh, dudi
tac dung cua trong luc chim dan dan ha xuéng,
sau d6 canh chim dugc giang rong hon dé ting
dién tich bé mit canh, chung tao cho con chim
dap xubéng mot cach nhe nhang. Thong thudng
thi chim ha canh kho hon cét canh [2].

Hinh 1: Hoat dong bay cua chim.

2. M6 hinh mdy bay cinh bing
Hé thdng nang gém: hai canh va phan dudi
may bay (Hinh 2).

Bé mat dieu khién gom: elevator, rudder,
aileron.

> Elevator: kénh dam nhan diéu khién canh
phu.

> Aileron: kénh dam nhan didu khién canh
chinh.

» Rudder: kénh dam nhan diéu khién canh 14i
duoi.

May bay chi ding c6 4 kénh cho viéc diéu khién
ma thoi.

Fic. 11 (a),

Hinh 2 :May bay cinh bang.

» Mot kénh cho ga.
» Mot kénh cho canh 1ai duoi.
» Mot kénh cho canh ngang du6i (canh phu).

» Mot kénh cho canh ngang trudc (canh chinh).

III. CHE TAO PHAN CO KHi
1. Co ciu truyén lyc

Str dung bo truyén 2 cép téc do giam toc, ting
luc tac dung.

Go6m 2 banh rang 13T, 1 banh ring 64T va 1
banh rang 150T

St dung dong co ba pha véi toe do khoang v, =
3500 vong/phut.

1313 1
64.150 56

Ty 56 truyén u=
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Ta c6 duge tée d6 v,= 6 vong/phut.
Tan s vd canh cta robot chim f= 6 Hz. -
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Hinh 3. Co cdu truyén. Hinh 4. B truyén.

2. Bién dang canh robot chim

Ving 1 1 ving tao Iyc diy, ving 2 1a ving tao luc “\\ 1 2
nang (Hinh 5). e

SR Y 7 A

Hinh 5. Bién dang canh.

. . F
»  Khi canh dap xudng: Vung 1 bi cong xudng, F1

ving 2 giit nguyén, nén s& tao ra mot luc tong kéo A B2 . B
robot bay lén (Hinh 6). F1

Hinh 6. Khi canh ddp xuong.

F2
» Tuong tu vay: khi nang 1én, tao lyc kéo F1, F2 —> F1N
robot xudng (Hinh 7). l > F
Hinh 7. Khi nang canh lén.
Tao chuyén dong bay ctia robot chim 14 hinh sin (Hink 8).

Hinh 8. Chuyén ddng theo hinh sin ciia robot chim.
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3. Thdn robot chim

Thén robot chim dugc ché tao tir vat

liéu composite voi cdt sgi cacbon va nén ) ) Q
epoxy, nham tdi wu khdi lugng va dam bao = Q - D 0 D
co tinh khi lam viéc (Hinh 9). Ngoai ra, )

than robot cling dugc tinh toan thiét ké sao

cho c6 thé b tri phan dién va phan co khi

mot cach hop 1y nhit va can bang vé dong Hinh 9. Tiét dién than.

hoc.

4. Duoi robot chim

Pé diéu khién hudng bay cua robot
chim nhu: bay I1én, bay xudng, quay trai,
quay phai,... ta sur dung phan dudi dé di€u
khién. Pong thoi c¢6 chiic nang gilt thang

bé‘mg cho robot chim khi hoat dong (Hinh 10).

Hinh 10. Bién dang dudi.

Hwéng di chuyén cia lwu chat V f)
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Hinh 11. Diéu khién hwéng bay ciia robot chim.
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Ta diéu chinh goc quay cua servo 1 lam dé diéu chinh luong luu chét bi can lai khi robot
bay. Luong luu chat nay tac dung sinh ra mot moment lam cho than chim bay 1én hodc bay
xuong.

III. THIET KE PHAN PIEN (Hinh 12)

Gém co: S ingco Thin Robof chm
. Recetier /
- Hai servo RC. T

::::::::::::::::::::::

- Bo diéu téc ESC. W m |

- B nhan song FM (RX). B | — Hpan P

- BO phat song FM 2.4GHz (TX).

- Pin Lipo 40-60A, 11.1V. Hinh 12. So dé dién trén Robot.

- Motor Brushless ba pha.

IV. KET QUA THU NGHIEM (Hinh 13)

- Hoat dong diéu khién chinh xéc.

- Robot chim bay cao dugc khoang 50m.

- Co ciu dap canh hoat dong tdt.

- Co cAu servo hoat dong on dinh.

- biéu khién duoc tbe do dong co, hudng bay theo ¥ mudn.
- Gia thanh chép nhan dugc.
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Hinh 13. Qua trinh thir nghiém.

V. KET LUAN

Robot chim duoc ché tao phu hop muc
tiéu dé ra va diéu kién k¥ thuat cta nude ta hién
nay, dap tng yéu cau thyc tién, tham my. Thich
hop dé g dung trong giai tri, quan su, dia chat
va giang day cac mon hoc khi dong luc hoc.

Viéc ra doi cua robot chim hién thuc hoa
gidc mo bay ctia con nguoi. Ché tao thanh cong
robot chim nhu mot tién dé cho sy phat trién xu
hudng nghién cltu robot bay ¢ nudc ta. Pay la
mét linh vue mdi o tiém nang néu duoc dau tu
ding muc s€ dugc tng dung rong rai trong hién
tai cling nhu tuong lai.
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