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NGHIEN CU’U THIET KE VA KIEM BEN KET CAU CANH CHINH
CUA UAV DANG TAU LUON

RESEARCH ON DESIGN AND STRENGTH ANALYSE THE MAIN WING
OF UAV GLIDER

Pinh Tin Hung
Truong Co khi, Dai hoc Bach khoa Ha Noi

TOM TAT
Bai bdo nghién ciru thiét ké két cau canh chinh cia UAV dang tau lwon. Két cdu canh thiét
ké dege kiém bén sir dung tdi phan bé dp sudt, két qua ciia bai todn khi ddng, la mét trong nhirng
diéu kién dau vao sir dung phan mém ANSYS. Két qua kiém bén cho thdy két cdau canh chinh dii bén.
Tir khéa: Tau leon khéng ngueoi ldi; Kiém bén; ANSYS.

ABSTRACT

The article research to determine the position of the engine relative to the main wing of a
UAV glider using ANSYS software. The glider has four engines operating in cruise mode at a speed
of 10m/s and an angle of attack of 3 degrees. Research results show that at the location of engines
0.7m in front of the leading edge of main wing, the best aerodynamic qualitiy is carried out. The

height of the engine above the main wing does not affect the aerodynamic quality.

Keywords: UAV Glider, Strength Analyse; ANSYS.

1. GIOI THIEU

Theo thoi gian, 1an luot cac thiét ké
may bay UAV dang tau luon ra doi va qua moi
thiét ké, co nhiing cai thién vé tran bay, tam
bay va thoi gian bay. Can phai nhan manh ring,
nhiing cai tién trong thiét ké s& khong dimng lai
0 d6 ma s¢€ luon duge nghién curu, tich hop cac
cong nghé mdi vao ché tao nham tao ra céac thé
hé UAV dang tau lugn thong minh hon phuc vu
cho cac muc dich khac nhau nhu trinh dién, do
tham trong quan sy, hay tram thu, phat, trung

chuyén thong tin nhu mdt v¢ tinh,...

Cac mau UAV timg budc duoc phat
trién theo thoi gian, budc dau 1a tang thoi gian
bay va trin bay bang cac cai tién vé dong co va
loai pin ning lugng mit troi. .. tiép dé cac mau
UAV cubi thé ki 19 va dau thé ki 20 c6 sy phat
trién manh vé tim bay va thoi gian bay khi c6
su két hop vat liéu vao ché tao UAV gitp giam
khdi lugng va giam chi tiét ma van dap tmg
duoc do bén can thiét.
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Ngay nay, voi su phat trién chong mat
cua cac nganh vat liéu da kéo theo sy phat trién
cua UAV déc biét 1a quan trong voi dang UAV
can khdi lugng nhe nhu UAV tau lugn. UAV
da ung dung rat nhiéu vat liéu khac nhau vao
viéc thiét ké, ché tao cac mau UAV khac nhau
dé dat muc dich theo mong mudn va vat liéu
composite dong mot vai tro trung tam trong
viéc thiét ké va ché tao may bay UAV dang tau
luon khong nguoi 14i [1].

V61 muyc tiéu mang tai c¢6 ich 1,5kg &
tran bay 300m tng dung trong khao sat, giam
sat tréng rung, phuc vu ctru hg, ctru nan, tau
luon ty sé dang 16n, sai canh gan 10m va khoi
luong cat canh 35kg duoc nghién ctru thiét ké,
ché tao [2].

2. THIET KE CANH CHINH
2.1. V6 canh

V6 canh 1a mot phan quan trong khong
thé thiéu cua két cau canh véi chirc nang co ban
1a dinh dang mot bé mat khong tham thau dé hd
trg sy phan bd ap suét khi dong, kha nang tao
luc nang cia canh cling dugce sinh ra tir do. Luc
khi dong nay dugc truyén dén cac khung xwong
qua vO va su tuong tac giita cac phan tir ctia tAm
pht vo canh. Bén canh do, thm phu vo canh con
dong vai tro quan trong trong viéc dinh hinh
hinh dang canh, bao vé két cau bén trong va
g6p phan tao nén tinh tham my cho phan canh
noi riéng cling nhu toan bd may bay noi chung.
Vi thiét ké & dang khung két cdu chiu tai nén
v6 chi can dam bao gitr hinh dang khi dong cta
canh, khong can qua cting, chiu ing suat tot. Vi
vay, chon vat liéu vo canh 1a vat li¢u composite
boc ngoai khung xuong va sir dung decal dan
pht ngoai cting. Uu diém 13 cach 1am don gian,
nhanh choéng, tién loi va khong doi hoi nhiéu
trang thiét bi.

Hinh 1. Vo canh

2.2. Khung swon va thanh xa ngang

Cac khung suon (rib) da dugc tinh toan
voi kich thudc 1250mm, 1000 mm, 900 mm,
600 mm va 450 mm. D¢ day 1 tam rib duoc cb
dinh & 5Smm (di dé chiu cac khép ndi véi thanh
spar) (Hinh 2). Cac tim khung sudn duoc khoét
dé giam khoi luong.
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Hinh 2. Khung suon

Pé chdng xoan t6t hon cho két céu 2
thanh cacbon dang dng duogc lip thém vao & vi
tri Y va % day cung. Ngoai ra, bo sung thém
mot éng cacbon & vi tri dau canh gitp ting do
ctimg cho két ciu. Cac loai éng str dung duoc
cho trong Bang 1.
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Bang 1. Cdc logi ong dam

Loai 6ng | Chiéu dai (mm) | Vi tri két ndi

Rib 1-10, két

020 (2) 4800 ndi than canh
@14 (1) 3500 Rib 1-8
@20 (3) 607 Rib 1-2

2.3. Két cAu canh

Téng thé két cAu canh véi sai canh 1én
dén 9600mm gom co 19 profil, 2 dng cacbon
tai vi tri ¥ va % day cung (Hinh 3). Phan 16n
cac profil s& dugc lam bang nhom dé giam khoi
luong két cdu do tong thé két cAu di duoc dam
bao bén do cac thanh dam, ta chi can profil dé
dam bao duy tri hinh dang tim vo. Nhu vay
1a két cau khung da don gian hon rat nhiéu va
van dam bao du bén cho tong thé két cau canh,
theo céc tinh toan so bo. Kha nang chiu luc cua
két cau khung xuong s& dugc kiém nghiém lai
trong phan mé phong két cau.

Hinh 3. Két cdu canh

3. KIEM BEN KET CAU CANH
3.1. Thiét 1ap kiém bén trong ANSYS
Mo hinh canh hoan chinh dugc nhap

vao module ANSYS Mechanical va xir 1y trong
moi truong Design Modeler. Sau khi ¢6 xu ly

vé mit hinh hoc, mé hinh s& dugc chia ludi tu
dong trong ANSYS [3]. Phan tir ludi dugc chia
c6 kich thudce tir 4-8mm tuy tirng khu vuc. Khu
vuc canh dugc chia min dé qué trinh tai Iyc khi
dong cho két qua phan bd Iuc tot nhat. Két qua
chia ludi mo hinh canh dugc minh hoa trong
Hinh 4.

a. Bé mat canh b. Trong két cdu
Hinh 4. Chia luéi

Hinh 5. Ap sudt khi dong trén bé mat canh

Sau khi ludi da dugc chia, tai khi dong
s& duoc dat 1én bé mit canh (Hinh 5). Cac diéu
kién bién duogc dat bao gém cac vi tri ngam va
luc trong trudng. Pdi véi lién két ngam, khu
vuc dugc ngam bao g@)m cic mat nam tai géc
canh (Hinh 6). Ddi véi luc trong trudng, gia toc
trong truong c6 do 1onm 9,81m/s? theo phuong
vudng goc v4i bé mit canh. Gia toc trong trudng
dugc dit dé xét dén ca anh hudng cta trong luc
dén ung suit trong canh. Cudi cung, két cau
canh duoc gin vat liéu dé mo phong. Cac vat
li¢u thong dung cho UAV thuong su dung la
thép, hop kim nhom, vat li¢u composite. béi
voi thép va nhom, composite trong co s¢ dir
liéu cua ANSYS da c6 san.
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Hinh 6. Vi tri dat lién két ngam

3.2. Kiém bén

Két ciu duogc kiém bén théng qua hé sb
an toan. Hé sb an toan 1a mot tiéu chi danh gia
c¢6 thé ap dung cho vat liéu nhom va gd balsa
dua trén viéc so sanh rng suét 1on nhat trén két
céu va mg suat toi da ma két cau c6 thé chiu
duogc. Két cau duge danh gia theo tiéu chi hé sd
an toan duoc coi 1a bén néu gia tri tai céc vi tri
16n hon 1. Hé s6 an toan v6i nhom dat gia tri toi
thiéu 1a 1,4447 (Hinh 7).

Z

A

Hinh 8. Gia tri damage status tqi cdc thanh xa

Vi trong két cdu c6 st dung két hop giira
nhom, g5 balsa va vat liéu cacbon nén dé kiém
bén hoan toan cho két cdu, tiéu chi Damage
Status s€ dugc 4p dung dé danh gia vat li¢u
cacbon. Tiéu chi d4nh gi4 nay tra vé két qua 1a
mot trong ba gia tri: 0 — Khong bi phéa huy; 1 —
Pha hiy mot phan; 2 — Pha hity hoan toan. Nhur
vay, trong thiét ké can dat dugc gid tri nho hon
1 dé két cdu du bén. Tt ca cac thanh xa déu co
gi4 tri damage status tra vé 0 (Hinh 8) cho thay
cac thanh xa khong bi pha huy.

Kiém bén canh may bay véi cac dong
co cach mép vao canh chinh 0,7m, dong co gén
than ¢6 dinh 1,2m so v&i mit phang dbi xtng,
khoéng cach dong co xa thﬁr{, L, dp’qc thay ddi
tr 2 dén 4,2m so v&i mat phang doi xung.
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Hinh 9. Hé s6 an toan theo khodng cdch L,

Tai vi tri 2,4m, tirc & vi tri gép doi so
v6oi dong co gan than, hé so kiém bén cao nhat
dat 1,71.

4. KET LUAN

Két cau canh may bay c6 sai canh gan
10m va ty sé dang 16n duoc thiét ké va kiém tra
du bén & ché do 1am viée nghién ctru. Vi tri dat
dong co so véi mat phang doi xting ciia may
bay khong anh hudng nhiéu dén chét luong khi
dong canh nhung lai c6 anh huong dén bai toan
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kiém bén. Két qua nghién ctru chi ra vi tri dat
dong co dé cho hé sb an toan 16n nhét 1,71 1a
cach mép vao canh chinh 0,7m, dong co gén
than cach mit phang ddi xtmg 1,2m con dong
co xa than c6 vi tri xa gip do6i so v6i dong co
gan than, %
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