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Lol cam on

Sau 3 thang tim hiéu nghién ctu va duoc sy hudng dan tan tinh cua thiy Poan
Hitu Chirc em d3 hoan thanh d6 an tét nghiép véi dé tai : “Nghién citu, thiét ké va
diéu khién may bay khéng nguoi 14i” ding thoi gian quy dinh. Tuy nhién do

kién thtrc con han hep nén khdng thé tranh khoi nhitng sai x6t trong qua trinh lam.

Vi vay em mong céc thay ciing nhu cac ban trong lop gop ¥ dé dé tai cia em

duogc hoan hao hon

Em xin chan thanh cam on thay gido TS.Poan Hiru Chuc da tan tinh
huén dan gitp d& em dé em hoan thanh dd 4n nay. Trong thoi gian hoc tap
tai truong em xin chan thanh cam on tat ca cac thiy co gido trong b mén
Dién- Pién Tt dd day dd em dé em c6 dugce kién thirc nhu ngay hom nay. D6
1a nén tang o ban gilp em thuc hién dd an tot nghiép cling nhu 14 cho cong

viéc sau nay.

Em xin chan thanh cam on cac thay !

Hai phong , ngay thang nam 2024
Sinh vién thuc hién



MO PAU
> Ly do chon dé tai:

Ngay nay, cac nghién ciru va phat trién thiét bi bay khong nguoi lai dang rat
phét trién trong cac truong Pai hoc, Vién nghién ciru nhu: Truong Pai hoc Bach
khoa Ha Noi, Vién nghién ctru hang khong vii tru, Tép doan Viettel, Quan chiing
Phong Khéng — Khong Quan... May bay khong nguoi 1lai (MBKML) dang dugc
st dung rong rai trong rat nhiéu linh vuc kinh té - xa hoi, dic biét trong linh vuc
quan su - Qudc phong. Bén canh uvu thé trong viéc thyc hién cac nhiém vu nguy
hiém, han ché ton thit vé con nguoi, MBKNL con c6 cac uu diém ma céc loai
phuong tién khac khong c6 nhu: kich thudc va tiéng 6n thap, kho bi phat hién,
trién khai va thu hoi nhanh, dic biét c6 thé ty bién thé tir trinh sat thanh mot don
vi tic chién doc 1ap v6i tim tac chién hang tram kilomet.

Tai Vién K§ thuat Phong Khong - Khong Quan, MBKNL duoc ché tao ngoai
nhiém vu trinh sat con duge ché tao lam muc tiéu bay phuc vu ban va dién tap
cho cac loai khi tai thudc bién ché cia Quan chiing néi riéng va B6 Qubc phong
noi chung. Tinh da dang ctia cac loai khi tai va viéc dua vao trang bi nhirng loai
khi tai mé1 nhu Su-30MK2, tén Itra Spider, cac chién ham... dit ra yéu cau lién
tuc nghién ctru phét trién cac mdu MBKNL méi, da dang vé tinh niang, hoan
chinh vé khi dong, két cAu va diéu khién. Nhu cau nay di kém v6i mot quy trinh
khoa hoc, c6 tinh hé thong cao nham lam giam thoi gian nghién ciru, chi phi rui
ro trong qué trinh thir nghiém va dic biét hon 1a nguyén tic an toan trong viéc
thir nghiém k¥ thuat Hang khong.

Xuéat phat tir tinh hinh thyc té, 1a mot quan nhan trong Quan ddi 1am viéc
trong linh vuc MBKNL, dugc hoc tap va linh hoi kién thire tai truong Pai hoc
Quan 1y va Cong nghé Hai Phong, vi mong mudn hoc héi ning cao vé kién
thirc chuyén mén phuc vu cong viéc thuc té ctia don vi va dugc su déng y cua
thay gido hudéng din TS. Poan Hitu Chuic , em di chon dé tai “Nghién ciru thiét

ké hé thong diéu khién trén thiét bi bay khong nguwoi lai UAV”.



» Muc dich nghién ciru :

Véi y tudng va mong mudn duoc ap dung cac kién thic da hoc duoc tai
truong dé hoc hoi va tiép can véi cac cong nghé da co tai don vi, 1am co so tiép
can cac cong nghé tién tién cua cac nude trén thé gidi, gop phan tich cuc vao
cong tac nghién ciru phat trién cta don vi. Poi tugng va pham vi nghién ctru chi
yéu 1a hudng t6i linh vee MBKNL trong nude va dan tiép can véi cong nghé
MBKNL trén thé giéi.

» Noi dung nghién cwu :

- Chuong 1: Tim hiéu téng quan vé thiét bi bay khong nguoi 14i, cau tao
cac thanh phan, nguyén Iy hoat dong ctia UAV canh bang.

- Chuong 2: Tim hiéu vé mdy bay D-96, khao sat dong hoc va dong luc
hoc cua may bay D-96.

- Chuong 3: Thiét ké hé thong diéu khién trén thiét bj bay khdng ngudi l4i.



Chwong 1. TONG QUAN VE THIET BI BAY KHONG NGUO1 LAI

(UAV- Unmanned Aerial Vehicle)
1.1.  Giei thiéu chung

1.1.1. Lich sir phét trién

UAV la tén goi chi chung cho cac loai may bay ma khoéng co phi cong o
budng lai va duoc diéu khién tir xa tr trung tdm. UAV c6 thé c¢6 nhiéu hinh
dang, kich thudc va phuc vu nhiéu muc dich khac nhau. Tir khi ra doi dén nay
UAV d3 dugc st dung phd bién trong quén su, chung duoc sir dung cho cac
nhiém vy hun luyén, trinh sat, thong tin, tac chién dién ttr, va thAm chi truc tiép
tham gia chién dau. Con trong cac linh vuc khac, UAV duogc sir dung trong cac
nhiém vu nhu giam sat bd bién, chong budn 1au, kiém soat moi trudng, hay danh
gia san lugng nong san. Phuong tién bay khong nguoi 1ai duge nghién ctru, phat
trién tir thé chién lan tha nhét, thiét bi dau tién duoc biét dén 1a Aerial
Torpedoes. Tiép do6, ngay 12/09/1916 may bay tu dong Hewitt-Sperry, con duoc
goi la “Flying Bomb” dugc thir nghiém thanh cong. Nam 1917, cdc may bay tu
doéng di duoc quan doi My phat trién va sir dung, day chinh Ia tién dé md ra

nhing hudng nghién ciru va phat trién cac md hinh may bay ty dong sau nay.

Trong nhitng nam 1930, quan ddi Anh véi kha nang vé khoa hoc ky thuat
vuot troi da chi trong nghién ciru va phét trién cic phuong tién bay tu dong.
Trudc hét 1a nhitng may bay diéu khién bang vo tuyén dé hiéu chinh sing phao
phong khong, dién hinh trong sé d6 1a muc tiéu bay “Fairey Queen” phat trién tir
thity phi co “Fairey IIIF”. Budc phét trién tiép theo 1a muc tiéu bay “DHS2

Queen Bee” ra doi nam 1935.


https://vi.wikipedia.org/wiki/M%C3%A1y_bay
https://vi.wikipedia.org/wiki/Phi_c%C3%B4ng
https://vi.wikipedia.org/w/index.php?title=Bu%E1%BB%93ng_l%C3%A1i&action=edit&redlink=1
https://vi.wikipedia.org/w/index.php?title=Bu%E1%BB%93ng_l%C3%A1i&action=edit&redlink=1
https://vi.wikipedia.org/wiki/%C4%90i%E1%BB%81u_khi%E1%BB%83n_t%E1%BB%AB_xa

Hién nay, quan doi My ciing phat trién hang loat c4c loai may bay diéu khién
vO tuyén. Noi bat nhat 13 cic san pham cta Reginal Denny (mét ngudi Anh di
cu) nhu RP-1, RP-2, RP-3, RP-4, va dic biét nhat 1a may bay diéu khién vo
tuyén OQ-2 duoc quan do6i My dat hang 15000 chiéc vao nam 1940.

Budc dot pha dién ra trong chién tranh thé giéi 1an thtr 11 khi quan doi My st
dung nhimng chiéc may bay diéu khién v6 tuyén TDR-1 mang theo bom va ngu
16i tan cong cac tau cta hai quan Nhat dang roi khoi quan dao Solomon. Ciing
trong cudc chién nay khong quan My (USAAF - the US Army Air Forces) da sir
dung hang trim muc tiéu bay loai PQ-8, hang ngan loai PQ-14 va rat nhiéu may
bay B-7, B-24... Thoi gian nay ciing danh dau su ra doi cia cac loai UAV su
dung dong co phan lyc Pulsejet, dién hinh 14 loai myc tiéu T2D-1 Katydid duoc
st dung trong Hai quan My.

Chién tranh thé gi6i 1an thu II két thuc, nhitng nghién ctru trong linh vuc
UAV khong ngimg lai ma con c6 nhitng budc phat trién moi theo doi hoi cua
cudc chay dua vii trang. Viéc st dung UAV lam moi bay bat dau tir nhirng nam
1950, dién hinh 1a cac san pham ctia hing Northrop Crossbow. Dé theo kip tbc
d6 cua may bay chién dau véi tbe d6 vuot Am thanh, hing Northrop da thiét ké
ra loai Q-4 voi dong co phan luc tua - bin, sau phat trién thanh AQM-35 véi
dong co phan luc tua bin GE J85.

UAV duoc str dung cho nhiém vu do tham, tinh bao vao cudi nhitng nim 50.
Pi dau trong linh vuc nay lai 12 quan doi My vi UAV “Aerojet- General MQM-
58 Oversere” dugc trang bi cac loai sensor trinh sat hét ste tinh vi. T do, hudéng
nghién cru ndy ngdy cang phat trién, dong thoi rat nhiéu UAV lam nhiém vu
giam sét, tinh bao duoc quan d6i My dua vao str dung. Pién hinh 14 loai Model
147 Lighting Gug va Model 154 cua Ryan, Compass Copes cua Boeing, D21
ctiia Lockheed ... dugc sir dung trong chién tranh Viét Nam, Trung Quéc va Bic

Triéu Tién vao nhitng nim 1960 va dau 1970. Ciing trong thdi ky nay, Lién X0



dd nghién ctru va phat trién thanh céng nhiéu loai may bay do tham, trinh sat
chéng lai hoat dong ctia quan do6i My va dong minh.

Qua qué trinh phat trién 1au dai, ngay nay UAV da chiém mot vi tri va vai trd
rat quan trong trong nhiéu linh vuc ma dic biét 1a trong linh vyc quan su la
khong thé thay thé. Nhimg budc tién vé khoa hoc cong nghé da gop phan dang
ké vao viéc hoan thién cong nghé ché tao UAV.

1.1.2. Phan loai UAV

C6 nhiéu cach phan loai UAV khac nhau nhung ¢6 mot s6 cach chu yéu
sau: Phan loai theo phuong phap bay cua UAV c6 cac loai: tryc thang,
canh bang.

Phan loai theo loai dong co sir dung: dong co phan luc, dong co pit-tong,
dong co dién...

Phan loai theo nhién liéu st dung: xang, dau, con, ac quy....

Phan loai theo cach thitc van hanh c6 thé chia thanh cac loai 14 may bay tu
hanh (hién it xuat hién trong thuc té vi cac ly do an toan), may bay diéu khién tir
xa (xut hién phd bién hon) hodc két hop ca hai.

1.1.3.  Vai tro va kha nang wng dung
Hé théng UAV c6 nhiing uu diém vuot trdi trong linh vuc quan su nhu:

Khéng can phi cong diéu khién truc tiép trong budng 1ai, do d6 giam thiéu
thuong vong, giam chi phi ddo tao, c6 thé bay lién tuc trong nhiéu gid trong cac
trong céac truong hop khan cap.

UAV dé dang thay ddi duong bay do d6 kho bi danh chin hon céac tén lira
hanh trinh, déng thoi ¢6 thé hoat dong & cac dia hinh phuec tap.

Vi wu thé kich thude nho, kho bi phat hién, UAV c6 thé hoat dong & nhiing
ving nguy hiém, xdm nhap vao khong phan dé trinh sat va theo ddi doi phuong,

tham chi c6 thé truc tiép tin cong cac muc tiéu khi can thiét.



Trong linh vuc khac, UAV cling thé hién uvu diém véi kha nang tu hanh,
nhiéu kich thudc khac nhau, thich hop véi méi truong khic nghiét, nguy hiém
ma con ngudi khong thé téi dugc.

Tuy nhién, nhuge diém ctia UAV la: gia thanh cao, doi hoi ham luong kién
thirc vé khoa hoc — k¥ thuat cao trong qua trinh ché tao.

Vi nhitng vu thé trén, UAV duogc tng dung trong ca quan su va phi quan

Su

Quan sw

- Bay giam sat, hd tro luc luong mit dat.

- Theo dai muc tiéu trén khdng, truyén hinh anh video truc tiép vé can cu.

- Tiéu diét muc tiéu (v6i cac chiéc UAV duoc gan vii khi).

- Cong tac huan luyén bay.

- Rasodt, phat hién, hd tro thao g& bom min (Lao dang ap dung).

Phi quan sw

- Phuc vu giao hang tan noi.

- Du béo thoi tiét, thu thap théng tin khi twong (NASA va co quan
thoi tiét Hoa Ky da str dung).

- Hb trg quay phim, chup anh tir trén khong.

- Xay dung ban d0, nhét 1a ban d6 3D (dung cac hé théng quét laser
nhu LIDAR).

- Bao vé dong vat hoang di (mot vai khu bao ton tai My va
Sumatra, Indonesia da bat dau ap dung).

- Dung trong néng nghiép (rai phan bén, thudc trir sau...).

- Cong tac tim kiém, ctru nan.

1.2. Cau truac caa hé thong UAV

Mot hé thong UAV hoan chinh thong thudng bao gdm céc thanh phan chinh
nhu: UAV, méy phat 1énh diéu khién (TX), hé thdng truyén dit liéu (Data link),



tram diéu khién mit dat (GCS), hé thdng bam sat (Auto tracker), bé phong, cac

thiét bi h tro, cac thiét bi van chuyén...duoc trinh bay trén Hinh 1.1:

u [ MAY THU ] [ HE THONG J [ HE THONG ]
g N
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Hinh 1.1: So do cdu tric hé thong UAV

1.2.1. B9 xw ly trung tam

C6 thé noi day 1a bd ndo ctia UAV giir vai tro diéu khién toan bd hoat dong
cua UAV, quan 1y toan bd hanh trinh bay, cac tham s6 tirc thoi ctia UAV, toa do,
trang thai hoat dong ciia UAV, thuc hién chirc ning cta cac bo diéu khién UAV
theo cac thuat toan diéu khién né tiép nhan, xtr Iy va tinh toan moi 1énh diéu
khién tir tram diéu khién mat dat, moi thong tin dir li€u tur cac hé théng: Cam
bién, Radar, Camera giam sat 101 tir d6 dua ra cac 1énh diéu khién dén céc co ciu
chap hanh dé UAV bay theo dang quy dao dit trude, hodc theo ding tin hiéu
diéu khién cua tram mat dat. Phan trung tam cua hé théng dién tap chung chu
yéu tai “Bo xur 1y trung tam”, day la noi nhan, xtr 1y céac tin hi¢u va Xuét ra céc
1énh diéu khién dén moi co cau chép hanh. Sau khi nhan duogc cac tin hi¢u bao
vé, “Bo xur 1y trung tim” s& tinh toan, xtr 1y c&c tin hiéu ndy va dua ra cac lénh
diéu khién dén cac co cdu chap hanh theo timg ché do va theo chuong trinh cai

dat trude. Cac tin hiéu nhan dugc bao gom: Tin hi¢u tir mach diéu khién dong



co (ECU- Electronic Control Unit), tin hi¢u tir “May thu 1énh diéu khién”, tin
hiéu tir “Thiét bi truyén s6 liéu”, tin hiéu tir “Thiét bi dinh vi vé tinh”.

1.2.2. He théng cam bién

Gidng nhu co thé con ngudi, hé thdng cam bién 1a cac giac quan caa UAV co
chtrc ning cam nhén, do dac cac tham sb can thiét roi truyén dir liéu vé cho b xir
ly trung tam xu ly. Hé thong cam bién phan anh cac tham sd dong hoc cua UAV
nhu tde do goc cac truc, toc do khong khi, téc do leo, hudng bay... va cac tham s6
lam viéc khac cua UAV nhu téc d6 vong quay dong co, _murc nhién li¢u, chi sO céac
nguon cung cap...Céc loai cam bién co ban ctia UAV gom Cam bién gia téc, cam
bién géc quay (IMU- Inertial Measurement Unit), cam bién khi 4p, cam bién nhiét
d6...IMU 13 loai cam bién rat quan trong quyét dinh trang thai bay cua UAV.
Truéc hét, mét module IMU s& bao gom hai cam bién: cam bién gia tdc

(accelerometer) va cam bién quay (gyroscope):
Accelerometer (goi tat 1a accel): La mot cam bién do gia toc cua ban than module va thuong

s& ¢6 3 truc xyz ung véi 3 chiéu khong gian (loai 1 va 2 truc it dung). Luu y 13 accel do
ca gia tbc cuia trong Iuc nén gia tri thuc khi do s€ bao gém ca trong luc. Accel luén
c6 offset trén mdi truc lam cho gia tri do dugc thudng 1éch di so véi thuc té mot
chuat. Ngoai ra, gia tri d6 dugc theo accel thuong kha nhiéu khién cho viéc doc dix
li€u tré nén kho khan.

Gyroscope (goi tat 1a gyro): La mot loai cam bién do téc d6 quay cta nd quanh
mot truc. Tuong ty véi accel, gyro cling thuong co 3 truc xyz. Cling nhu accel,
gyro cling co offset (hay con goi la bias) lam 1éch céac gia tri do.

Mot van dé khac nira c6 thé gip phai cta gyro 1a drift, co nghia 1a bias ciing
thay doi cham theo thoi gian. DU vy, diém cong 1a gyro lai it bi nhiéu hon
accel. Mot module IMU day du sé& duoc goi 1a 6-DOF (6 Degrees Of Freedom)

tuc 1a 6 truc doc lap (3 cua accel va 3 cua gyro).

1.3. Giéi thiéu vé UAV canh bang
Pé nghién ciru va thiét ké bo diéu khién MBKNL, ngudi nghién ctru can
nim viig dugc dbi tuong diéu khién, day la mot phﬁn tao tién dé nghién clru
cho cac phan tiép theo. Trong muc ndy s& gi6i thiéu tong quan vé cu tao va

nguyén 1y hoat dong cta dbi twong dicu khién s& duoc ap dung dé thiét ké bo



diéu khién, d6 1a may bay canh biang D-96 do Vién k¥ thuat PK-KQ di nghién
ctru, thiét ké va ché tao thanh cong.

1.3.1. Céu tao ciia may bay canh bing

May bay canh bing hay con goi 1a may bay canh ¢ dinh. Chung duoc cau
tao boi cac thanh phan nhu sau:

Canh chinh: DAy 1a thanh phan rat quan trong ciia may bay, canh chinh c6
chtrc ning 13 tao luc nang dé can bang véi trong luc ciia may bay khi bay. Trén
canh chinh thuong bé tri hai canh 14i liéng phan dau hai mat canh. Cénh 14i liéng
c¢6 chtic ning tao chuyén dong quay quanh truc doc may bay, giup may bay ddi
huéng chuyén dong.

Than: La thanh phan dé ghép ndi cac bo phan ciia may bay nhu canh, dudi,
dong co, cang... dong thoi 13 noi dé chira nhién lidu, cac hé théng dién - dién ti,
va céc trang thiét bi khac. Than may bay thuong duoc chia lam cac khoang cong
tac khac nhau voi muc dich ting cudng do cimg va dd bén cho than va dé ngin
cach nhién liéu véi cac khoang lap trang thiét bi khac trén may bay.

Pubdi may bay: Pudi may bay c6 chic ning 6n dinh va diéu khién may
bay.
Puéi may bay gom duoi ding va dudi ngang.

- Pubi dimg: Pugc cau tao bdi hai thanh phan 1a phan ¢6 dinh (tdm 6n
dinh huéng) co chic ning on dinh hudng bay cho may bay va phan chuyén
dong 1a canh 14i huéng c6 chirc ning diéu khién hudng cho may bay.

- Pubi ngang: Puoc cdu tao boi hai thanh phan 13 phan ¢ dinh (tim 6n
dinh ngang) c6 chirc ning gir 6n dinh ngang cho may bay va phan chuyén
dong 1a canh 1ai do cao.

Hé théng cang gém cang trude va cang sau:

- Cang trudc gom 1 banh, 1 try cang duoc lién két véi than bang lién két

5 bac tu do, cang trudc con 1 bac ty do (1 kha ning chuyén dong) do la

chuyén dong quay quanh tru cang dung dé 1ai huéng may bay khi may bay lan



hoac chay trén duong bang.

- Cang sau: hai tru cang duoc ché tao lién khdi duge lién két ¢b dinh 6
béc tu do voi than, hai bén tru cang 13 hai banh gitp may bay di chuyén trén
duong bang.

Hé théng dong luc: gém motor va canh quat c6 churc nang tao luc déy th:fmg
luc can cua may bay trong khi bay.
Hé thong nhién liéu: cell pin dung dé cp nhién liéu cho dong co.
1.3.2.  Nguyén ly hoat déng ciia may bay canh bing
Dé may bay c6 thé bay dugc va can bang trong khéng trung thi:

- Luc day phai can bang véi luc can cia may bay. Luc diy duoc tao ra
bdi1 dong co va canh quat cia may bay, con lyc can cia may bay chinh 1a luc
can khi dong sinh ra khi may bay chuyén dong trong khong trung.

- Luc nang cua may bay phai can bang véi trong luc cia may bay.

Trén thuc té, hau hét cac loai may bay thi luc nang ciia may bay chil yéu do
canh chinh tao nén. Nguyén 1y tao luc ning ctia canh cu thé nhu sau: Khi dong
khi chuyén dong quanh profil canh, din dén sy chénh léch ap suét giira hai mat

trén va mat dudi ciia canh. Sy chénh ap nay s€ tao cho canh co6 lyc nang.



Dudi diing Ciénh 1ii huéng

Cinh li 1én xudng Cénh I3 1én xuéng

Pén bay dém DPudi ngang
Cénh l4i li¢ng
Cénbh ldi li¢ng

Pen bay dém

Than trude

Ding co

Canh quat
Cénh chinh

e Binh i huing

Hinh 1.2: Cdu tgo may bay canh bang D-96
Pé diéu khién chuyén dong cua may bay canh bang nguoi thuong s dung
4 kénh diéu khién sau:
Kénh Throttle: Kénh ga diéu khién toc d6 may
bay; Kénh Elevator: Diéu khién may bay lén
Xuéng; Kénh Aileron: Diéu khién canh liéng;

Kénh Rudder: Biéu khién canh lai huéng va cang trude.

a) Kénh ga (Throttle)

Kénh dam nhiém viéc ting/giam ga (c6 thé 1a dong co dién hay dong co nd
nhu Hinh 1.3 va Hinh 1.4). Péi véi loai dung dong co mdy nd viéc ting hay
giam tdc do va cong suit hoat dong cua dong co thong qua 1 Servo. Servo nay s&
c6 nhiém vu kéo day can ga. Viéc ndy twong tu khi ta ting hay giam ga ctia mot
chiéc xe may. Lo thong gié cang md 16n thi may sé hoat dong cang manh. Dbi
véi loai dung dong co dién viéc tang hay giam hoat dong ctia dong co s€ thdng

qua 1 mach diéu téc (Electric Speed Control).



Hinh 1.4: Dong co dién

b) Kénh canh lai dudi Elevator (Kénh dam nhén diéu khién canh phu)

La kénh diéu khién d6 cao giup may bay ting hoic giam do cao theo mong
mudn. Khi canh 1ai d6 cao duoc nang Ién thi toan bo khong khi sé tac dong vao
phan dudi, ddy dudi may bay xudng, nho d6 ma dau may bay dugc ngoc 1én. Va
nguoc lai khi dudi ngang duoc ha xubng phan gio sé& diy dudi may bay di 1én
1am cho dau may bay triic xudng. Khi canh dudi duoc nang 1én thi toan bo khong
khi s& tac dong vao phan duéi. Pay dudi di xudng, nhd d6 ma ddu may bay ngoc
1én. Va nguoc lai, khi canh dudi ha xudng thi phan gi6 s& ddy phan duéi di 1én

dan dén viéc dau may bay s€ bi triic xudng.



Up elevator,
airplane nose rises

Down elevator,
airplane nose drops

Hinh 1.5: Canh lai dudi Elevator

Ta c6 thé hiéu nguyén 1y hoat dong cua viéc ludng gié tic dong nhu thé nao

1é€n canh duoi qua Hinh 1.6.

mau do la gio. mau den la
canh. -

_/x\\

Hinh 1.6: Nguyén ly hoat déng cua canh ai dudi

c¢) Kénh canh lai duoi dirng (Rudder)
Canh dudi dimg nay cling ¢6 nhiém vu 1am thay ddi huéng bay ciia may bay
& 1 goc nhit dinh nao d6, mic du viéc thay doi hudng cta nd khong cé goc hep

nhu viéc két hop Aileron va Elevator.

Left rudder cause left yaw Right rudder cause right yaw



Hinh 1.7: Rudder: kénh canh lai dudi ding

Khi dang bay & vi tri can bang, may bay mudn chuyén huéng thi lic nay
chiing ta s& can diéu khién canh dudi. Viéc sir dung canh dudi dé chuyén hudng
s& giai quyét van dé: khdng nhét thiét phai nghiéng may bay sang 1 bén, can do

6n dinh khi bay, goc 1ai khong can qua gap.

Wau 46 1a gid tac dong
wao canh lai qudi
tAi tén dd 1 ket Oa cla

wigc e gid tac ddng

Hinh chi nhat mau den

& than may bay
Biréng thang mau den
& canh 1&i khi thay dai
g tén

Hinh 1.8: Nguyén ly kénh canh lai dudi ding

d) Kénh canh liéng (Aileron)
Canh chinh ¢6 nhiém vu chinh 1a nAng may bay, gitip may bay luon dé cé thé
thay d6i huéng bay d& dang. Khi mot bén canh duoc thay d6i goc, nd s& anh huong

dén viéc thay doi 16 trinh ctia may bay & ca 2 huéng: nghiéng trai, nghiéng phai.



Left aileron down, right one up Left aileron up, right one down
causes a roll to the right causes a roll to the left

Hinh 1.9: Canh ligng Aileron



CHUONG 2. TIM HIEU VE MAY BAY CANH BANG D-96
2.1. Tong quan vé may bay D-96
Hé théng diéu khién may bay dugc thiét ké dé didu khién mot loai may bay
da duoc nghién ciru va phat trién tai Vién K¥ thuat PK-KQ d6 1a may bay D-96.
Noi dung nay sé& gi6i thiéu tong quan vé may bay D-96.

May bay D-96 dugc cau tao bai nhitng thanh phan co ban sau:
2.1.1. Than may bay

a) Chic nang
Than may bay D-96 14 bo phan chinh cua két cau may bay ding dé két ndi cac
bd phan may bay va 1a noi dé bb tri binh nhién liéu, dong co, hop chuong trinh,
Servo diéu khién cang trudc, Servo diéu khién tay ga va mot s6 thiét bi khéc.

b) Céu tao

- Than may bay D-96 (Hinh 2.1) duoc lam bang vat liéu composite c6
chidu dai Lt = 1350mm, véi hinh dang thon nhon vé dudi, mit cit ngang than
c6 dang hinh tron, kich thudc mat cat ngang 16n nhat 1a c6 duong kinh
170mm. Than duoc thiét ké gom hai nira ghép lai v6i nhau theo cong nghé
duc khuon am. Bé mat than sau khi dic dugc xtr Iy bang phuong phap mai
tinh, ba, son phu vo1i muc dich tao ra bé mit nhin bong lam giam luc can khi
dong va nang tinh tham my cho may bay.

- Phéan dau than gin modt mat bich tron gd ép day 10mm, dudng kinh
150mm dé cb dinh dong co va cang trudc may bay.

- Phia bén phai dau than duogc b tri mot nap cdng tac dé dé dang cho viée
lap rap va kiém tra thiét bi. Bén trong than dugc bd tri hai khung suon ting
cting chdng moémen uén va xoan. Phan giira than phia trén c6 hai nep tang cing
b tri bén diém cd dinh canh, phan giira than phia duéi c6 ting cudng mot mit
bich dé cb dinh cang sau.

- Trén séng lung c6 mot nip cdng tac cua khoang chira thiét bi dién tir.



- Phan sau than bb tri dudi dimg va dudi ngang ctia may bay.

Hinh 2.1: Than may bay D-96

2.1.2. Céanh may bay
a) Chirc nang

Canh may bay 1a mot bo phan quan trong cia may bay noé co cac chirc nang
Sau:

- Bao dam du lyc nng cho moi ché do bay va co dong ctia timg loai méy bay.

- Canh may bay con dong vai tro quan trong trong dam bao 6n dinh va diéu
khién may bay.

- O cénh may bay dit cac Servo diéu khién canh liéng.

b) Céu tao
C4c thdng sé hinh hec caa canh



Khoang céng tac

Canh liéng

Hinh 2.2: Canh méay bay D-96

- Cénh ctia may bay D-96 (Hinh 2.2) dugc thiét ké v6i hinh dang kiéu hinh
chir nhat, profil 16i hai mat dang NACA 2412. Sai canh c6 d6 dai Lc = 2100mm,
dién tich canh Sc = 0.63 m?, do dan dai [1=7, do thu hep [=1. Phan cdt dugc st
dung béng vat liéu Xép nhya dam bao yéu cdu nhe va dinh hinh tdt, phﬁn vo
ngoai dung vat liéu composite véi do day Imm co ting cuong thém xwong dam
bang hop nhom kich thudc 20x12 mm day 2mm dam bao d6 ctng, chéng cac
momen udn va xoan sinh ra trong qua trinh bay.

Trén cénh c6 bd tri 2 canh liéng dbi xtimg & mép sau gan mat hai bén canh co
chtrc nang diéu khién may bay chuyén dong quay quanh truc OX ctia no.

2.1.3. DPudi may bay
Pubdi may bay D-96 duogc thé hién ¢ Hinh 2.3, gdm hai phan: dudi dimg va

dudi ngang.



Tam 6n dinh huéng

Tam 6n dinh ngang

Céanh lai hudng

Hinh 2.3: Pudi may bay
a) Pudi dirng
s Chiwrc nang
Pudi dimg dung dé 6n dinh va diéu khién hudng cho may bay (diéu khién va
6n dinh mdy bay theo truc OY).
< Céu tao
Pudi dimg ciia may bay D-96 c6 dang hinh thang vudng, profil déi xtng
dang NACA 0006, duoc bé tri ndm trong mit phang dbi ximg cua may bay va
gom hai phan: phan c¢d dinh (tdm oOn dinh hudng), phan di dong la canh 14
huéng, ¢6 dién tich Sdd = 0,086m?2. Dé thuan tién cho qué trinh gia cong cling
nhu dam bao do bén d6 chinh xac trong ché tao, dudi dimg duoc ché tao lién
khéi véi than.
b) Puéi ngang
s Churc nang
Pubi ngang ding dé on dinh va diéu khién doc may bay (6n dinh va diéu
khién may bay theo truc OZ).

< Cau tao



Puoi ngang may bay D-96 c6 hinh dang tam giac, profil ddi xting dang NACA
0006. Pudi ngang gém hai phan: phan c¢é dinh (tdm 6n dinh ngang) va phan di
dong (canh lai lén xudng) c6 téng dién tich Sdn = 0,18m?2. Ciing gidng nhu dudi
dung, dudi ngang cua D-96 duogc lién két véi than trong qua trinh gia cdng nham
tao sy lién két lién khéi dam bao do bén va yéu cau vé phdi tri khi dong giira than,
canh va duéi dugc t6t hon.

2.1.4. Cac canh lai diéu khién
a) Canh liéng
s Chirc nang

Piéu khién chuyén dong may bay quanh quanh truc OX bang céch nghiéng
hai canh liéng nguoc chiéu nhau. Khi canh liéng nghiéng, luc khi dong tac dong
vao hai bén canh khac nhau, lam sinh ra mé men quay may bay quanh truc OX.

< Cau tao

Canh liéng (Hinh 2.2) dugc dac bé‘mg vat li¢u composite, hai dau canh ¢6 g:fm
khép ban 1& dé lap vao canh may bay. Canh liéng gom hai canh dugc lap vao hai
dau cua canh may bay.

b) Canh lai huwéong
s Chirc nang

Piéu khién hudéng mdy bay (diéu khién chuyén dong quanh truc OY) bang
cach nghiéng canh lai hudng sang phai hodc sang trai. Khi cadnh 1di hudng
nghiéng sang phai hodc sang trai s& lam xuat hién lyc khi dong tac dong lén dudi
dtng c6 huéng sang trai hodc sang phai gitp mdy bay chuyén dong quay sang
phai hodc sang trai.

< Cau tao

Canh 1ai huéng (Hinh 2.3) dugc dic bang vat liéu composite, hai dau canh
c6 gan khop ban 1¢ dé lap vao dudi ding clia may bay.

¢) Canh lai d cao

s Chuwrc ndng



Piéu khién doc may bay (diéu khién chuyén dong quanh truc OZ) bang
cach nghiéng canh 1ai do cao 1én trén hodc xudng dudi. Khi canh 1ai do cao
nghiéng 1én hoic nghiéng xudng thi dudi ngang s& xuat hién luc khi dong co
chiéu xudng dudi hodc 1én trén. Lyc ndy sinh ra m6é men lam mAay bay chuc
xubng hodc ngoc lén.

< Cau tao

Canh lai do cao (Hinh 2.3) gém hai canh dugc dtc bang vat liéu composite, hai
dau canh c6 gan khép ban 1& dé lap vao dudi ngang caa may bay.

2.1.5. Cang may bay

a) Chuc nang
Cang may bay 1a hé théng gdm cang trudc va cang sau duogc lap cd dinh véi
than may bay phuc vu cho viéc cat ha canh, di chuyén va d0 may bay trén mat
dat. Chung tiép nhan va phan tan nang luong va cham khi ha canh va khi chuyén
dong trén duong bang khong bang phang. N6 ciing tiép nhan va phan tan mot
phan dong ning chuyén dong khi chay da nham muc dich giam quing duong
chay da.
b) CAu tao cang truéc
Cang trudc ciia may bay D-96 (Hinh 2.4) gdm céc chi tiét sau:

- Tru cang: la truc thép 112

- Co cau giam chan: gdm hai 10 X0 mac song song.

- Tay g4 banh: duoc ché tao bang hop kim nhdm theo cong nghé diic nguyén

khoi.

- Banh trudc: duge sir dung la banh lép nhya PU c6 kha nang dan hoi

cao, tang ma sat chong tron trugt trong qua trinh chay va ham da.
Diéu khién hudng cua cang la h¢ théng Servo nhan 1énh diéu khién tur tay
diéu khién mit dat két hop thanh truyén thang giup diéu khién hudéng may bay
dé dang khi co dong trén dudng bang va cang dugc ¢d dinh mot vi tri doc truc

khi may bay hoat dong trén khong.



Hinh 2.4: Cang trudc
Cang sau

Cang sau (Hinh 2.5) duoc coi 1 bo phan chiu tai va luc va dép 16n nhat sinh
ra trong qué trinh ha canh nén doi hoi phai c6 dd bén co hoc cao, vi tri lap rap
phl hop dam béo tinh dinh tdm, do chac chan, 6n dinh.

Cang sau ciia may bay D-96 duoc ché tao bang composite day 10mm, chang
cang rong 500 mm, c6 hinh vong cung va dugc tinh toan thiét ké dé né s& hap
thu toan bo luc va dap sinh ra khi mdy bay ha canh tiép dat.

Bén canh d6 cang sau D-96 ciing duoc tinh toan trong mot gidi han bén hop i,
nhim dé& phong truong hop qua trinh ha cénh tiép dat tho thi cang sau 1a bo phan
dau tién bi pha hiiy nham giam thiéu t6i da thiét hai cho phan than vé may bay, boi
theo dinh hudng thiét ké thi cang sau 1a chi tiét dé gia cong va dé khéc phuc hu hai
nhat.

Hai banh cua cang duoc st dung 1a banh 16p cao su non c6 kha nang dan hoi

cao, ting ma sat chdng tron truot trong qua trinh chay va him da.



Hinh 2.5: Cang sau
2.1.6. Thiét bi déng luc
a) Chirc nang
Thiét bi dong duoc gin 18n phan dau than may bay nhim tao ra luc diy can
thiét thing luc can khi dong téng hop tac dung I8n may bay & cac ché do bay xac
dinh.
b) Cau tao
Thiét bi dong luc trén may bay D-96 gom hai thanh phan chinh:
Déng co 3 pha khong chai than Pong co 3 pha khdng choi than ;

Céanh quat Hi Prop.

TP +

——
S—_—
-

Hinh 2.6: Béng co 3 pha khdng chéi than
Céanh quat
Theo khuyén co cua hdng Zenoa, canh quat dugc st dung lip trén dong co
Zenoah 26 CC nén duogc chon 12 loai c6 tham sé hinh hoc dudng kinh x budce = 15 x

8 mm hoac 14%x10 mm.




Hinh 2.7: Canh quat may bay D-96
2.1.7. Héthdng nhién ligu
Hé thdng nhién liéu dé cung cdp nhién liéu cho dong co 3 pha khong chdi

than trén may bay D-96 dugc mo ta trong hinh 2.8.

Hinh 2.8: Hé théng nhién liéu



Chuong 3. Ché tao va diéu khién may bay khong nguoi lai

Ché tao may bay RC D-96:

3.1.

Thong sé k¥ thuat:
1. Sai canh 120 cm / 47,2 inch
2. Trong lugng bay: 800 gram / 28,2 oz
3. Tai trong canh: 39,2 g.dm2 / 12,9 oz/sq.ft
4. Tai trong khéi canh: 8,7
5. Dién tich canh 20,4 dm2 - 316 sg.in

Electronics

- Turnigy 2826 1000kv motor (1000-1400Kkv)
- ESC 30A

- Pin Lipo 3S 2200mah / Li-ion 3S 3300 mah
- 4 banh rang nhya 9 gram servo

- Canh quat : 9x4x3 / 10x5

Vat liéu :

1. 5mm Depron/ Bot xdp

2. Van ép 3mm

3. Banh xe dap c06 nan hoa 2,5 mm

4. Nhya mica 0,3 mm

5. 10 que g

6. Bang keo dong goi mau trang

HUONG DAN XAY DUNG:












Wiring Diagram

3.2.  Piéu khién may bay khong nguoi lai:

a. Diéu khién UAV:

- Remote Control (Diéu khién tir xa): UAV thuong duogc diéu khién théng qua
mét bo diéu khién tir xa. Bo diéu khién ndy c6 cac can gat, nit bam va can diéu
khién dé diéu khién chuyén dong cua UAV, bao gom ca bay Ién, ha xuéng, quay
tréi, quay phai, va diéu khién huéng bay. Ngoai ra, cac bo diéu khién ciing c6 thé
diéu khién céc chtc ning khac nhu ché do tu dong, ché do doc lap va cac chuc
nang quét moi truong.

b. Hé thong diéu khién bay khong nguoi 14i :
e Model thu RX
Modem thu RX (M4y thu 1énh diéu khién)- RC c6 chic nang nhan 1énh diéu
khién tir Phi cong diéu khién mat dat, thuc hién qué trinh cit ha canh va xu 1y
cac tinh hudng khac trong tam kiém soat ciia Phi cong. May thu duoc sir dung
trén may bay la Microzone MC7RB —V2 (Hinh 3.1), c6 cac tham sb cu thé nhu

Sau.



MC7RB-V2

Ang-ten tich ®

hop 7 tin hiéu PWM

S-FHSS

(+)

Hinh 3.1: Modem thu RX MC7RB
May thu twong thich véi hé thdng hd trg 7 kénh chudn PWM.

Tén sb hoat dong 2.4GHz, diéu ché FHSS.

bién ap hoat dong: 3,7 + 7,4 VDC.
Nhiét dé hoat dong : —20°C + +85°C.
e Model phat tin hi¢u TX
Modem thu TX (May phat 1énh diéu khién)- RC c6 chirc ning phat 1énh diéu
khién tir Phi cong diéu khién mat dat, thuc hién qua trinh cit ha canh va xu ly
c4c tinh hudng khéc trong tdm kiém soat ctia Phi cong. May phét dugc sir dung
trén may bay 1a Microzone MC7RB —V2 (Hinh 3.2), c6 cac tham s6 cu thé nhu

Sau.



Hinh 3.2: Modem phat TX MC7RB

Tan sé: 2.400 GHz dén 2.483 GHz
Cong suat < 100mW

Dong hoat dong < 120mA



Nguon cung cap : 8.4V — 12V (St dung 4 PIN AA)
biéu khién 7 kénh
3.3.  Khéingudn
Hé théng ngudn dién trén cac phuong tién bay khong ngudi lai co yéu cau
quyét dinh dén kha ning hoan thanh nhiém vu. Vi vy, hé théng ngudn trén
mach diéu khién trung tdm ap dung hai phuong an sir dung IC nguén cho hé
théng: IC TPS73633 va MIC5219. Cac IC nay déu c6 tinh niang phu hop véi
muc dich st dung trong linh vuc hang khong: kha ning chéng nhiéu cao, hiéu
suat 10n, dai dién ap dau vao 16n (-0,3 V + 6 V), cung cap dién ap dau ra on dinh
va chinh xéac, tudi tho cao, dai nhiét do hoat dong 16n (—40°C + 125°C) ma dac
biét 1a c6 tinh dap tmg nhanh (63 pus). Trong khdi ngudn con st dung didt chdng
nguoc nguodn, cau chi tu phuc hoi. So dd nguyén 1y khdi ngudn cu thé dugce trinh

bay trong Hinh 3.3.

U20 TPS72523 v

1 = ]
EN © NR
VCC i— 3.3V
i U S o
k!
IN ou 2
— EN BYP |— oo ciz | cis D4
) s 20 ==
—5- GND . wil | 1ouF I A

C% Cc IZ
i v i v GN D':!:‘.D‘ f\' C %(: 4‘70;| A
— MIC5218-3v3 |

ESC-SV-EN

Hinh 3.3: So d6 nguyén 1y khai khai nguon

Hé théng ngudn ciia D-96 sir dung nguén Pin LifePo4 (Hinh 3.4), dat cac
tiéu chuan hang khong, c6 d6 bén cao, dong phong cao va on dinh, dién tré noi

thap, vong doi nap xa trén 1000 lan. Cac tham s cu thé nhu Bang 3.1 .



Hinh 3.4: Pin may bay

Bang 3.1: Cac tham sé cuia Pin LifePo4

TT Tham s6 Giéa tri
1 Kich thudc @26 X 65 mm
2 Khoi Iugng 760
3 Dung luong 2500 mAh
4 Tro khang ndi 6 mQ
5 bién ap danh dinh 3,3V
6 Dong phong lién tuc 70 A
7 Dong phong cuc dai 120 A
8 Nhiét do hoat dong —30°C ++55°C
9 Tuoi tho 1000 lan sac/xa

34. Mé rong vung bay :

bé ma rong vung bay caa UAV (Unmanned Aerial Vehicle), ta co thé thuc hién

mot s6 bién phap sau:

1.Tang dung lugng pln hodc thoi gian bay: Su dung pin c6 dung lugng I6n hon
hoac cai thién hiéu suat pin dé kéo dai thoi gian bay.

2. Glam trong lugng: Str dung vat liéu nhe hon cho thén may bay hoac loai bo

cac thiét bi khéng can thiét dé giam trong luong va ting kha ning bay.




3. Téi vu hoéa dong co va hé thong diéu khlen Su dung dong co hiéu qua hon va
cai thién hé thong diéu khién dé tang hiéu suat va tiét kiém ning luong.

4. St dung cong ngh¢ tu dong héa:Tan dung cac cong nghé tu dong hoéa nhu hé
théng ty dong hoa duong bay dé téi uu hoa tuyén duong bay va tiét kiém ning
luong.

5. Su dung cac phuong tién sac khdng day hoac tram sac di dong:Tang kha nang
sac va thoi gian hoat dong bang cach st dung cac phuong tién sac khdng day hoaic
tram sac di dong trong cac khu vuc dac biét.

6.Nang cap va cai tién cong nghe Str dung céac cong nghe MGi nhu pin nang
luong mat troi, pin nhién liéu, hodc cong ngh¢ pin lithium-air dé tang thoi gian bay
va hiéu suat caa UAV.

Nhitng bién phap trén co thé duoc két hop dé dat duoc hiéu suat téi vu cho ving
bay cua UAV.



KET LUAN

Sau thoi gian hoan thién dé tai, em da dat dugc mot sé két qua nhu sau:

- Nghién ctru, tim hiéu va nim virng nguyén ly hoat dong, ciu tao cta
UAV;
- Tim hiéu, nam dugc quy trinh thiét k& UAV céanh bang
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