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Tém wdt: Trong bdo cdo ndy chiing 187 trinh bdy cdc két qud dat diwore trong inh vae
thiét k&, ché 190 mdy bay khong ngudi lii (MBKNL) cila Vién k§ thudt PK-KQ. trude mdt
phuc vu ldm muc tidu bay cho hadn luyén qudn si, nién 167 img dung trong cdc linh vwe bhde
cia qude phing vd din dung nhw chup drh 6 irén cao, thong tin lién lac, tudn ira rimg.
bién khong cdn nguin Idi. Bdo cdo gioi thigu mér s loai MBKNL didu thién theo chuomg
trink c6 it dung dink vi vé tinh diing 4 lim muc tidu bay cé trong legmg cdt cdnh lon nhdi
nr 23 kg dén 90 kg, trong tdi hiéu dung ik 5 dén 23 kg, 16 49 bay lon nhdt dar 300 kmth,
hoat ddng 181 trong bdn kinh 50 km véi &3 cao téi 3000m. Nhilng vdn dé khoa hpe duwge
nghién citu dp dung thdnk cong phuc vu cho vide ché tgo MBKNL Idi lé tink todn khi ddng
vd dgng hoc bay ddi wii MBKNL, cong nghé ché sgo wir bay bdng vdr lidu compost, sing
dung cdng nghé dién ui, tin hoc, vién thong ¢ thidh k& hé thong didu bhién theo chuomg
trimh €& sit dung hé thing dink vi vé tink. Bdo cdo ciing gici thidu moi 56 hidng nghién cin
chink md ching 18i dang ddu tw thue hién trong fink viec thiél k€' ché 1ao MBKNL.

1. Mé déu

Miy bay khong ngudi ldi (MBKNL) 1A thust ngit ditng d€ chi cdc khi cu bay cé thé bay
theo cic chuong trinh 14p sén, bay theo sy difu khifn cia tram mat dft hodc cla méy bay co
ngudi l4i. Cdc MBKNL nhu vay c6 thé dugc thu hdi hodc 1y titu huy sau khi thuc hién nhiém
vu. Trong finh vic quan sy, MBKNL dugc sir dung cho nhiéu muc dich nha trinh st chup anh,
trinh sdt camera quang hoc trong gidi nhin thdy (ban ngiy), hodc gidi hdng ngoai (ban dém),
bin dan khéi chi diém cho méy bay ném bom, lAm phuong tién gdy nhiéu tir xa, mang vii khi
tdn cong d6i phuomg nhu mot té&n lita hianh trinh, lam muc tiéu cho husn luyén bin dan that
cho phéo, tén lwd vi mdy bay tiem kich. Hién nay cong nghé ché tao MBKNL di dat dén trinh
d6 c6 thé mang vil khi vira trinh sdt vira ti€n cong céc muc tiéu trén mat d4t. Trong chién tranh
dpganistan va chién tranh I-ric quan doi My di sir dung MBKNL lam vii khi tin cong cdc
diém déng quan cia d6i phuong. Trong Tinh vuc dan sy, cic MBKNL cé thé dugc sir dung dé
gidm sdt bér bién, chup dnh hodic quay camera nhilng viing con nguéi khong ti€p cin dugc nhu
phéng xa, duwémg hiém tré, 1ii lut, tham gia chéng budn l4u, quan sét chi vj tri ciu ho cifu nan.

Trong twong lai & cdc nude c6 nén cong nghiép phét trién, MBKNL sé dugc phat trién
dén mic c6 thé thay thé cic mdy bay c6 ngudn l4i mang céc loai vil khi ddnp sdu vao hau
phuong cia d&i phuong véi do chinh xdc rit cao. N6 s& phdt huy t6i da tic dung va sific manh
clia céc thanh tuu khoa hoe cong nghe lam gidam ddng ké su hy sinh cla con nguii.

Tai Viét Nam, tir nam 1993, Quin ching phdng khong va Quan ching khong quén (nay
li Quan ching PK-KQ) da c6 dinh hudéng nghién cifu cai tién va sin xufit cic KCB khong
ngudi 1di diéu khién v6 tuyén va cdi tién tén lia K5 thinh muc tiéu bay BB-3R, BB-13M va
MS5 sir dung cho muc dich hudn luyén. D3 nghién ctu ché tao thanh cong mét 56 loai MBKNL
vdi 1én goi 12 muc tiéu bay diéu khién vo tuyén sir dung cdc dong co cdnh quat, chi y&u I3
dong co sir dung nhién liéu Metanol vi xang A92 pha ddu nhém theo 1y 18 (muc tiéu bay M94,
hinh 1). Dd budc diu (mg dung vat lid¢u polime compozit dé ché tao phén than vé ciia cic MTB
cd cic kich thude hinh hoc v sdi cdnh lém hon.

2. Céc két qua nghién ciu cua Vién k§ thuit PK-KQ vé thiét ké ché tao MBKNL

Trong khodng thén gian hon 10 nam, ké tir nam 1993 Vién k¥ thult PK-KQ di nghién
cifu ché 1ao thinh cong nhiéu loai MBKNL tir nhimg loai nhd, 16c do thip tién ddn dén céc
loai 1ém hom, 16¢ d¢ cao, tir didu khién vo tyén bing tay dén didu khién bay tu dong theo
chuong trinh. VéE trang bi trén MBKNL tir chd chi méi lip 1i€1 sing hong ngoai va cum phan
xa v tuyén d¢ lam muc tiéu cho phdo phong khong, tén lia va mdy bay bin tp da tién 16i lip
cac thi€t bi chuyén dung khic bude ddu thir nghiém thinh cong. Dud day la thong s6 k§ thust
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clia cic miu mdy bay M96 (A, D, 2D, V01, A72D) hinh 1,2,3,4,5 dé thuc hién cdc nhiém vu
khic nhau: 3
M96
Chiéu dai: 1,70 m
Séi cdnh: 2,20+2,40m
Trong lugmg: 8.0 + 15,0 kg
. Trong lugng c/cinh max:16 kg
Pong co 2 k¥ c6 dung tich xi
lanh tir 23 + 45 cm’
Thi€t bi phdt sing héng ngoai
90 + 120 giay
Thi€t bi phdn xa séng radar 4 +
5m’
Hé théng dén bay dém diéu
khién xa
Nhién liéu: xdng A92 + ddu
nhén 2T
Hinh 1. Anh chyp myc tidu bay M94 Téc d6 bay l6n nhat: 50 m/s
Trédn bay: £ 1000m
Cu ly diéu khién: < 2000m

Hinh 2. Anh chup muc tiéu bay M3EA Hinh 3. Anh chup muc tiéu bay M96-A72

Hinh 4. Anh chup muc tiéu bay M9&-V01 Hinh 5. Anh chup muc tiéu bay M100-CT

31



MI100 - CT

Chifu dii: 2,1 m Nhién litu: Xing A92 + Déu nhén 2T
Sdicinh: 3,0 m Téc do bay: 130 =150 km/h

Trong lugng: 25 kg Trén bay: < 3000m

Trong lwong cit cinh: 32 kg Cu ly bay: 30 km

Pong co 2 ki: 80+ 100 cm® Phuong phép diéu khién : bay theo chuong
Thiét bi phiin xa séng radar trinh l4p sén

Thiét bi ngudn héng ngoai

Thiét bj chuyén dung khic

M400 - CT

Chiéu dai: 24 m.

Sdi cénh: 3,26 m

Nhién litu: Xang A92, A9
i + Dﬁu nhdt.
. Trong lugmg: 65 + 67 kg
4 Toc do bay: 250 +280
km/h
Trong luong cdt canh:90 kg
Trin bay : < 3000m
Péng co 2 ky: 350 cm’
Cu ly bay: 50 km
Thiét bj phan xa song radar
Thiét bi ngudn héng ngoai
Thiét bj chuyén dung khic
Phuong phdp diéu khién :
bay theo chuwong trinh lap
sdn

Hinh 6. Anh chup may bay KNL M400-CT

Céc khi cu bay giGi thiéu trén dé cé thé cdl ha cdnh trén dudmg bang (d4t nén hodc bé
tong). Cling véi viee ch® 1ao cic miu MBKNL, da w thigt k&, ch€ tao thinh cong cdc hé théng
bé phéng cic MBKNL trong cdc trutmg hop khoéng 6 dutmg bang cét cdnh Qﬁnh 7). Céc loai
bé phéng trén c6 thé o ché 1ao tir nguyén vt lidu c6 sdn rong nudc, nhe va dé co dong. Cic
loai MBKNL trinh bay & trén déu c6 thé ¢t canh biing cdc bé phéng nay.

Hinh 7. Anh chup hai loal bé phéng
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Viée quin 1 MBKNL dugc thuc hién thong qua ram diéu khién mat dit (hinh 8). Mot
‘thong thu phit s6 li¢u dugc gin trén mdy bay va thu tai trung tam diéu khién bay. He thong
ng cong nghe trii phd cho phép chdng nhiu va do tin cdy cao. Todn bf céc
ly bay nhu v tri (kinh dg, vi d8), gbc nghiéng, géc chiic, ngéc, do cao, hudng
trung tam diéu khién bay thu, xir 1y va lvu gid.

 Trén min hinh méy tinh trung tam la bin d6 s6 khu vuc hoat dong cia MBKNL, quy
dao bay cila méy bay vi céc tham s6 bay thutng xuyén dugc hién thi wen man hinh méy tinh
g#;ﬁ quan Iy dugc mdy bay va xir 1§ céc tinh hudng bat tric trong qué trinh

B " d
i AN 5
g
: q

3. Mt 56 viin dé khoa hoc da duge nghién citu trong linh vue nay

Tinh todn khi déng hoc va déng hoe bay:

Tinh todn, xdc dinh céc dac tinh khi dong ciia MBKNL dé xéc dinh dac tinh bay, tinh én
dinh cilia méy bay dugc thuc hién theo 3 phuong phép:

- Phuong phép s& dya trén mo hinh xody réi rac (theo chuong trinh phin mém M<1 do
Vién k¥ thust PK-KQ xay dung)

- = Phuong phép tinh dua trén co s& cic cong thic gidi tich va thuc nghiém.

- Phuong phép théi md hinh trong 6ng théi khi dong dudi am. Viéc thdi mo hinh céc
wmmmmﬂugm&im4 clia Vién k§ thuat PK-KQ véi cic ty 1é thu nho

K&t qud tinh todn vA xdc dinh dac tinh khi dong hoc cila méy bay khong ngudi léi
M400-CT trinh bay trong bing 1

pp | (Céetham dac tinh Theo phuong | Theo p/p gidi tich | Théi mé
khi dong phip xody va thue nghiém hinh
1 Cy® 4,567 5453 4,015
2 Cyts - 0,265
3 Cz -0,533 -0,501 - 0,498
4 Cy™ - 0,149 -0,175
5 m,? - 0,0598 - 0,067 -0,0515
6 m,’ - 0,569 - 0,58 s
1 m,™ -0,0761 - 0,0973 .
8 m,” - 0,186 -0,130 :
9 m,"* - 0,245 - 0,198 =
10 m,’ -0,215 -0,202 - 0,261
11 m,* - 0,025 - 0,0365 .
12 m, " - 0,144 -0,150 :
13 m, ™ -0,103 -0,08 -
14 m,” - 1,336 -1,39 -
15 m,"* (X,=0,3) -0,905 -1,18 0,940
16 m, ** (X:=0,3) - 10,87 - 8,963
17 Cxo - -0,0223 -0,033
18 o, - 13'8 12'5
19 X. 0,6343 0,605 :
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Hinh B. Anh chup mét s thiét bj cla tram mjt dét
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Hinh 10; Cdu triic cdnh cua cdc MBENL
Cénh quat clia MBKNL ciing di dugc nghién cifu ché thir thanh cong. Vat litu dé che
tao cnh quat duge ding g8 déi clia Viét nam. Sau khi duge thg moc miu got dia theo miu
clia céinh do nudc ngodi ché tao hoac ban vE thiét k, cdnh quat duoe boc mot 16p vai tdm keo
c6 dg bén cao nhim chéing niit va tach thé gd. Cénh quat di duoc bay thir thanh cong, luc kéo
do cénh quat tao ra vd d6 bén tuong duong véi cdnh quat nhap ngoai.

b) Thiét ké, tich hop hé théng diéu khién mdy bay KNL theo chuang trinh:

Can cif vio cdc yeu cdu diéu khién ciia cdc khf cu bay, hé théng diéu khién theo chuong
trinh co ban bao gém mét hé onechip ciing bd dinh vj vé tinh (GPS) dat tryc 1i€p trén méy bay.
Thong qua viéc xit 1§ toa do ba chifu tifc thési va céc thong sd tir cdc truyén cdm va GPS phén
mém thudt todn ldi tinh todn, dia ra cdc 1énh diéu khién cdc cdnh 14i lieng va cdnh ldi lén
xudng, cdnh ldi huémg léch 1én, xudng, trdi, phai moét gée twong ing gilt cho méy bay bay én
dinh theo qu§ dao dinh trudc. Phdn mém nay do Vién tu x4y dung, dugc hoin chinh qua nhiéu
lin bay thir. Phin mém ndy ciing c6 thé diéu chinh phii hop véi cic loai MBKNL khéc nhau va
yéu ciu bai bay khéc nhau.

Nguyén tic lam viéc ciia hé théng c6 thé t6m tét nhy sau: Trudce khi bay toa do ba chiéu
clia cdc difm mi mdy bay phii bay qua dugc nap cho hé théng diéu khién trén mdy bay. Sau
khi céit cinh khéi mét d4t trung tdm diéu khién bay vio lénh (qua kénh vo tuyén) cho mdy bay
bay theo chuong trinh. Hé théng tr déng diéu khién bat ddu lam viéc. Thong qua GPS he
théng tr dong bay nhan biél toa do uic thii clia mdy bay, ra lénh dén cinh, dudi cho mdy bim
theo quf dao, bio ddm do cao va nhdm cic diém cén bay 16i theo thit v di dat. Trong trudmg
hop ¢6 su of hé théng tu dong chuyén sang ch€ do din dutmg biing la ban sd hodc hé thing
cho phép can thiép bing tay tif trung tam didu khién bay dé diéu khién MBKNL vé san bay,

Viée quén Iy MBKNL dugc thyc hién thong qua mt he théng thu phat 58 litu duge gin
trén mdy bay va thu tai trung tAm diéu khién bay, Hé théng nay ducc sit dung cong nghé trai
phd cho phép chong nhifu va dé tin cdy cao. Toén bo cic thong sé vé MBKNL nhu kinh do, vi
dd, gbc nghiéng, géc chiic. do cao, hudng bay, 16c d9...s8 duoc trung tdm diéu khién bay thu,
xit Iy v lwu gil.

4. Hudmg nghién ctu vé ché tao MBKNL

Trén co s& MBKNL di duoe nghién ciu, thiél k&, ché tao thanh cong. cic MBKNL dugc
trang bi thém céc thiét bi chuyén dung c6 thé duoc sir dung rong rdi trong cé cic
linh vic quan sy va dan su d€ phuc vu nén kinh 1€ quéc dan nhu:

- Trang bi cum phén xa héng ngoai va phin xa v tuyén, s dung lam cdc loai muc tiéu
bay cho phdo phong khong, tén lita va mdy bay cla PK-KQ, cho cdc loai vil khi phong khong
ciia Hai quan bén tap,

- Quan sét chéy rimg, 1 lut, do dac ban 46, dia Iy, dia chat. .
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Véi pham vi ing dung rong rdi nhw vay, ching 10i s& nghin s6
huéng chinh nhu sau: ot g s b

- Nghién ctiu hon thién khi ddng hoc cdc loai MBKNL, nhéit Ia céc loai c6 t6c O va d0
mhyh.ﬂﬁmnﬂﬁnﬁéudﬁngﬂﬁcnhmﬂmhqpvﬁmgﬁﬂmk:i

- Nghién cifu hoan thién hé théng diéu khién theo chiromg trinh ciia MBKNL trén ca s&
sit dung todn by cic tham s6 ddu vio 15y tiX cdc truyén cdm do va la ban k§ thuat s6. Bio dim
cho mdy bay c6 thé bay trong moi diéu kién ké ci ngdy lin dém va trong didu kién thdi tiét
phifc

tap
- Nghién ciu lip dat trang bi thi€t bi chuyén dung 1én MBKNL d€ sit dung cho nhiéu
muc dich khéc nhau.

5. Liri cim on

Chiing 10i xin chin thanh cim on déng chi Trung twéng Nguyén Vin Than Tu lénh
Quan ching PK-KQ, cic déng chi trong Bo tr lénh Quén ching, cdc co quan Quan ching da
chi dao chat ché vi tao mei diéu kién cho chuong trinh nghién ciu nay. Xin cim on sy cng
tdc chit ché v hitu qua cia cic dong nghiép trong vi ngoai Quan ching.
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RESEARCH ON DESIGNING, MANUFACTURING
UNMANNED AERIAL VEHICLE (UAV)

Le Pinh Cuong, Trinh Xuan Dat, Neuyen Thanh Tinh

Abstract: This repori introduces some resulis in designing. manufacturing
unmanned aerial vehicle (UAV) of Technological Air Force Research Institute. lts
immediate task is a target for training and later it can be applied in other Defense and
Civil Field such as photographing fram high height, communication, inspecting forest, and
sea withowt pifet. This report also introduces some UAV conrolled by Global Positioning
System (GPS) that is used ax targers with maximum weight from 23 kg to 90 kg with
payload from 5 to 23 kg maximum speed is 300 km'h and can operale in the area that hay
radius 50 km with 3000 m height Scientific problems thar were researched fo provide
manufactring  UAV & aerodvnamic  and flying-dvwamic  calculation for UAF,
mamufaciuring flving body made from composite material applications of electronics,
informatics, telecommunications and GPS for integration of cantrof system. This repor;'
introduces some main problems that we ara researching in martifaciuring AV,



