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Abstract. The study presents a structural design calculation for a small composite UAV wing
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responses of wing structure under aerodynamic load by Finite Element Method and assessing
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Tom tit. Bai bao dua ra tinh toan thiét ké két cdu cho canh may bay UAV ¢& nho lam bing
vat liéu composite phuc vu nhiém vy quan séat. Thiét ké dua trén viéc phén tich dap tng tinh
va dong cua két ciu canh khi chiu tai khi dong bang phuong phap phan tir hiru han va danh
gia kha nang chiu tai cia canh theo tiéu chuan pha huy Tsai-Wu. Ba md hinh canh khac nhau
thoa man yéu cau vé khdi luong thiét ké dugc xem xét. Dua trén cac phan tich vé truong
chuyén vi, truong bién dang va gia tri Tsai-Wu, bai bao dua ra lya chon két cau canh phu hop.

Tuw khoa: Composite thuy tinh/epoxy, phuong phéap phan tir hitu han, thiét ké két cau, tiéu
chuan Tsai-Wu, UAV ¢& nho.

© 2020 Truong Dai hoc Giao thong vdn tai

1. GIOI THIEU

UAV (Unmanned Aerial Vehicle) la loai may bay khong nguoi lai da duoc phat trién tur
nhimg nam dau thé ki 20. Ngay nay, UAV dang nhan duogc rat nhidu sy quan tdm vé nghién
ctru va phat trién tng dung vao cac linh vuc khac nhau trén thé gigi. Trong quan su, UAV
dugc tng dung rat rong rai dé tranh thiét hai vé con ngudi: méay bay khong kich, trinh tham
trén khong, kiém soat dia hinh, van tai hang hoa nho. Trong ndng nghiép, UAV chu yéu phuc
vu viéc phun thudc trir sau, tudi tidu, quan sat md hinh trang trai tir trén khong [1,2]... Viéc
st dung UAV & Viét Nam ciing chi hon 20 nim tro lai day, chu yéu dung dé trinh sét, do
tham, chup anh dia hinh, tim kiém ctu nan va trinh sat dién tir trén khong trong an ninh, quéc
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phong [3] va gan day trong cac linh vuc vé thuc dia [4].

Vin dé cap béach trong x& hoi hién nay tai cc thanh phd Ién 1a nan Un tic giao thong vao
cac gio cao diém. Mot giai phap hop Iy trén thé gisi dé giai quyét van dé nay 1a sir dung cac
thiét bi bay nhu tryc thing hoic UAV dé gilp giam sét, canh b&o nhimng diém 0n tic cho
ngudi tham gia giao thong [5]. Di véi nude ta hién nay, viéc sir dung may bay truc thing dé
canh bao giao thong chua thé thuc hién duoc. Vi vay, muc tiéu cua bai bao I1a nghién ctu, ché
tao m6 hinh UAV ¢ nho c6 thé tng dung trong viéc giam sat tinh trang giao thdng. M6 hinh
UAV duoc lya chon 1a loai may bay cét ha canh thang dimg két hop bay bang (Vertical Take-
Off and Landing — VTOL). Luc nang cia méy bay dugc tao ra mot phan nho céc chong chong
va mot phan nho cénh chinh cia may bay. Do d6 dé dam bao may bay hoat dong on dinh thi
ngoai hé théng diéu khién de dam bao can bang cho cac chong chong, hé théng canh chinh
cling phai dam bao bén va 6n dinh. Viéc phan tich trang thai dong cua két cdu canh may bay
gitp danh gid kha ning hoat dong caa may bay khi ¢ nhidu dong lién quan dén cac hién
tugng dan hoi khi dong nhu hién tuong “flutter”, hién tugng “buffeting” xay ra [6]. Tir d6 cho
phép thiét ké hé thong didu khién giam rung dong dé tranh cau tric canh may bay bién dang
I6n va hu hong. Pay ciing 1a tién dé dé tién hanh t6i uu hoa vé mat cau trdc cua canh [7,8,9].
Nghién cttu phan tich trang thai dong cling cho phép tim ra vat liéu lam canh may bay phu
hop, dap tng vé do bén céanh, giam tiéng on va tranh su dao dong [10,11]. Bai bao tép trung
viéc phan tich, lya chon két cu canh composite vira dam bao yéu cau vé khéi luong thiét ké
vira dam bao bén trong phan tich dong két cau canh khi c6 hién twong cong huong xay ra
thong qua cac gié tri 16n nhat cua chuyén vi, bién dang va tiéu chuan bén Tsai-Wu.

2. PHAN TICH KET CAU CANH

Muc tiéu thiét ké UAV la dé quan sat cac khu vuc dé& xay ra Un tic giao théng, nén yéu
cau thiét ké phai c6 trong luong cat canh nho, thoi gian hoat dong du lau, tim hoat dong du
kiém soat khu vuc can thiét, kha ning co dong cao, dé diéu khién, khdng gay tiéng 6n qué Ién
anh huong xung quanh. Bang 1 tom tat cac yéu cau thiét ké.

Bang 1. Tém tit yéu cau thiét ké UAV.

Pic tinh Gia tri Pic tinh Gia tri

Khéi lwgng cat canh tdi da du kién (kg) 35 Thai gian hoat dong (phat) | 30-40
Tran bay (m) 25-100 Tbc d6 bay bang (m/s) 15
Tam bay (m) 1570 Téc d6 ti da (m/s) 25

Pé dap tng yéu cau vé su linh hoat va 6n dinh caa UAV cho viéc thyc hién nhiém vu
giam sat, mo hinh UAV duoc lya chon 14 loai ¢6 thé cat ha canh thang diing két hop cia may
bay cénh bang va hé thdng 3 chong chéng (tricopter). Hé thng tricopter tao toan bo luc nang
trong qué trinh cat ha canh. Trong qua trinh hoat dong bay bang dé giam sat, canh chinh cua
may bay s& ho trg 40% luc nang cta toan may bay, cac dong co cua tricopter van hoat dong
tao ra 60% luc nang con lai va giup diéu huéng may bay. Vi vay, trén két cau canh chinh hay
canh dudi déu khong c6 bat ky bé mat didu khién nao. Thiét ké nay thuan loi cho viéc phat
trién hé thong lai tu dong bang GPS va tdi wu vé niang luong hoat dong. Tir quy trinh thiét ké
so bo, bang 2 trinh bay théng s hinh hoc than va canh chinh cia may bay ciing nhu hinh anh
tong thé cuia may bay. Tir quy trinh tinh toan khdi luong so bo cua may bay, khbi lugng canh
chinh phai nho hon 650 g.
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Bang 2. Thong sé hinh hoc than va canh chinh caa may bay [12].

Dac tinh Gia tri
Chiéu dai than (mm) 700
Chiéu cao than (mm) 120
Chiéu rong than (mm) 150
Ti I€ binh dién canh 8
Tilé do da[ day cung cénh tai 1
goc va miii
Goc i canh (°) 0
Goc vay canh (0) 0
Goc dat canh (°) 4
Sai canh (mm) 1200
Do dai day cung canh (mm) 150

M® hinh chi tiét cau hinh nira canh cua UAV dugce xay dung bang phan mem SpaceClaim
nhu trong Hinh 1. Két cdu canh chinh duoc thiét ké lugc gian so véi mot cau triic canh co
ban:

- hai thanh dam Ia bo phan chiu lyc chinh trong két cau canh (chi yéu 1a chiu moment
uon va moment xoan) va tang sy 6n dinh trén vo két cau canh;

- cdc ghn canh gitp duy tri hinh dang khi dong cua canh va truyén lyc khi dong tur 16p
vo dén thanh dam;

- ¢0 thé str dung thém 18i x6p dé thay thé cho phan 16n sé luong gan canh, duy tri hinh
dang khi dong cua canh, truyén lyc tir vo canh dén thanh dam, hd tro chong udn va
chbng xoén.

- 16p vo lién két véi cac gan céanh, chiu lyc khi dong va moment xoan do su phan b luc
nang khong deu theo chieu dai day cung canh, truyen lyc tac dong dén cac gan canh va
thanh dam.

V6 céanh (skin)

L&i x8p (foam)

Gan canh (rib) (\
Thanh dam (spar) % :

Hinh 1. M6 hinh canh may bay trén SpaceClaim.

Hai thanh dam cua canh méy bay 12 hai ng carbon c6 bé day 1 mm, soi don hudng doc
theo chicu dai ong, dugc san suat theo phuong phap dun ép va c6 kha nang chiu uon tot. Bang
3 trinh bay dac tinh cua ong cacbon don hudng.
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Bang 3. CAc thdng s6 cua 6ng carbon c6 do day 1 mm [13].

Pac tinh

Gia tri

Khoi lwong riéng (g/cm”)

15

Phén tram thé tich soi V, (%)

60

Mo dun dan hoi huéng soi E; (GPa)

121

Mo dun dan hdi vudng géc soi E, (GPa)

10

Mo dun uédn (GPa)

127

Do bén kéo hudng soi (o1 )ui (MPa)

1650

Do bén kéo vudng goc soi (o' )ut (MPa)

50

Do bén nén hudng soi (6,%)u (MPa)

1000

Do bén nén vudng goc soi (02°)ur (MPa)

100

Do bén udn (MPa)

1370

Bang 4. bac tinh vat li¢u xop Styrofoam LBH [14].

Pac tinh

GiA tri

Khéi lugng riéng p,.., (kg/m®)

33

M6-dun dan hoi E (MPa)

24

Hé sb Poisson v

0,25

MO0-dun trugt G (MPa)

10

Do bénkéo o', (MPa)

0,5

Do bén nén (tai vi tri bién dang 10%)
Gclo% (MPa)

0,3

D6 bén truot 7, (MPa)

0,25

Bang 5. Dic tinh vat lidu composite ludi dan 0°/90° soi thity tinh nén epoxy [15].

Pic tinh Gia tri Pic tinh Gia tri
Khéi luong riéng (g/cm?) 1,56 | Do bén kéo hudng soi (o1 )ui (MPa) 160
?ﬁp‘z‘;f‘ dan hoi hudng soi E, 8730 | Do bén kéo vuéng goc soi (03" (MPa) 160
?ﬁp‘;‘;n dan hoi vuong g6¢ 501 E2 | 8730 | g bin kéo ngodi mit phing (o3 ) (MPa) | 72
Mb dun dan hoi ngoai matphing | 4466 | 55 ban nen huéng soi (6% (MPa) -228
Es (MPa)
Heé s6 Poisson vi, 0,33 | Do bén nén vudng goc soi (%) (MPa) -228
Heé s6 Poisson 153 0,4 | Do bén nén ngoai mit phang (o3°)yx (MPa) -102
Heé s6 Poisson vi3 0,4 | Do bén trugt (715)yr (MPa) 55
Mb dun trugt Gy, (MPa) 1650 | D¢ bén trugt (z5)ur (MPa) 34
Mb dun trugt Gy (MPa) 1650 | D¢ bén truot (z15)ur (MPa) 34
M6 dun truot Gys (MPa) 1650
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Véi dic tinh c¢d khéi luong riéng nho, nhiéu loai xdp gia cudng c6 do cang cao, chiu nén
va chiu udn tot, dé cét got dinh hinh, c6 thé hd tro rat nhiéu cho l6p vo cua canh may bay. Bai
béo sir dung XOp gia cuong Styrofoam LBH cho phan I8i cua canh may bay véi cac dac tinh
duoc nha san xuat dua ra trong Bang 4.

Gan canh va vo canh duoc 1am bang vat liéu composite lugi dan 0°/90° sgi thay tinh nén
nhya epoxy duoc ché tao bang phuwong phap lin tay ¢ phan tram thé tich soi 25% va do day
mot 16p soi 1a 0,4 mm. Bang 5 trinh bay dac tinh caa vat liéu nay dugc xac dinh tur thuc
nghiém va tham khao.

Cénh méay bay UAV duoc chia ludi ciu tric véi cac phan tir t gidc bang phan mém
Trelis Csimsoft. Tai cac vi tri lién két gitra cac thanh phan thanh dam, gan canh va vo canh co
mat d¢ ludi chia day hon (Hinh 2).

Hinh 2. Chia luéi bang phan mém Trelis: a) thanh dam bang 6ng carbon, b) vé canh.

Céc chi tiét két cdu dugc két ndi véi nhau bang lién két dinh chat. Ngoai ra canh duoc
ngam chat tai géc canh nhu trong Hinh 3(a). Luc khi dong tac dung trén canh 1a két qua phan
bd &p suat cia md phong CED dugc nhap truc tiép tir ANSYS Fluent (Hinh 3(b) va (c)).
Nghién ciu CFD phan tich may bay & trang thai bay bang dé quan sét vai téc do 15 m/s. Do
d6 bai toan dugc thiét Iap voi dong chuyen dong on dinh, khong c6 pha, khang phong xa,
khong trao d6i nhiét, &4p dung md hinh réi k- SST va giai thuat dya trén ap suat (pressure-
based). Trong nghién cuu nay su tuong tac gitra luu chat va két cau 1a loai tuong tac 1 chiéu
(1-way FSI): két qua phan bé ap suat tir CFD duoc dua vao md hinh tinh toan két ciu, su thay
d6i cua két cau dudi tac dung cua phan bd ap suat khéng lam anh hudng nguoc lai dén gia tri
ciia phan bb 4p suat dau vao ban dau. Toan bd canh chiu trong luong phan bé déu cua ban
than thong qua cai dat gia téc trong truong. Trong qua trinh thiét ké két cu, céc loai tai tac
dung duoc nhan thém hé sé tai dé xét dén su thay doi trang thai hoat dong cé gia toc cua may
bay (trang thai dong) va hé sé an toan dé xét dén nhitng sai s6 tir qué trinh thiét ké, thong sb
vat liéu va gia cong ché tao. Tir cac yéu cau thiét ké va vat liéu duoc luya chon, sir dung céc
mo hinh danh gia hé sb an toan, bai bao sir dung hé sé tai bang 2 va hé s6 an toan 2,5.

Do bén két cau duoc danh gia dua trén tiéu chuan Tsai-Wu ap dung cho vat lidu
composite [16].

H,o,+H,o, + H110'12 + H220'22 + H662'122 +2H,0,0, <1 (@8]
V6i céc hé s6 Tsai-Wu duoc dinh nghia dwa trén cac gidi han bén vat liéu nhu sau:
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1 1 1 1
H, = - . H,= E :
1 ( 1 )ult (O-lc )ult 2 ( 2T )ult (O-ZC )ult
_ 1 _ 1 : )
H . Hy= ,
; ( 1T )ult (O-lc )ult : (UZT )ult (ch )ult
Heo 1 H,=-05JH,;H,,  (Mises— Hencky)

e

Hinh 3. Biéu kién bién ngam gdc cénh (a) va phan bd tai ap suat trén canh (b) va (c).
3. KET QUA VA THAO LUAN

Do yéu cau khdi luong toan canh khong vuot quéa 650 g hay khéi lugng nira canh phai
nho hon 325 g. Ba md hinh canh dugc lya chon dé xem xét nhu trong Bang 6. Trong d6 hai
thanh dam duoc 1am tir hai dng carbon/epoxy c6 bé day 1 mm véi duong kinh ngoai lan luot
la 7 mm va 5 mm cho thanh dam truéc va thanh dam sau. Céc gan canh duoc gia cdng theo
bién dang canh BE12355D tir tam composite Soi ludi dan thay tinh/epoxy 5 16p Vi bé day 2
mm. V6 canh lam tir composite soi ludi dan thuy tinh/epoxy. Canh c6 thé c6 18i xdp gia cong
theo bién dang canh hozc khdng c6 I8i x6p.

Bang 6. Khéi lugng cac md hinh canh phan tich.

Khdi lrgng Mb hinh 1 Mb hinh 2 Mb hinh 3
- Vo canh 2 16p sgi -Vocanh 1 16psgi | - Vo canh 2 6p soi
bac tinh - 3 gan canh - 3 gan canh - 5 gén canh

- C6 16i x6p - C6 16i x6p - Khéng 16i xp
V6 canh (g) 230,06 115,03 230,06
Gan canh (g) 16,53 16,53 27,55
Thanh dam (g) 33,65 33,65 33,65

L&i xdp (g) 36,81 36,81 -

Khéi lwrgng téng (g) 317,05 202,02 291,26
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Két qua phan tich tinh két cAu canh may bay chiu tai khi dong gébm chuyén vi uén 16n
nhat theo phuong thang diing, bién dang I6n nhat trén canh va kiém bén vat liéu composite
theo tiéu chUan Tsai-Wu cua cac md hinh duoc trinh bay trong Bang 7. Két qua cho thay
chuyén vi udn I6n nhat ciia ca ba mé hinh déu nho hon 5% chiéu dai ntra sai canh, céc bién
dang 16n nhét trén canh rat nho (nho hon 1%) va cac gia tri kiém bén Tsai-Wu trén canh déu
nho hon 1. Vi vay c6 thé két luan ca ba mo hinh canh déu dii bén theo phan tich tinh.

Bang 7. Gi4 tri Tsai-Wu I6n nhat.

M6 hinh Chuyél} viubn | Bién dang 16n H¢é s6 Tsai-Wu 16n nhat

16n nhat (mm) nhat (%) | v canh | Gancanh | Thanh dim
M6 hinh 1 4,7 0,127 0,03 0,022 0,032
M6 hinh 2 8,6 0,115 0,053 0,025 0,05
M6 hinh 3 53 0,243 0,033 0,09 0,073

Bang 8 trinh bay sau gia tri tin s6 dao dong riéng dau tién va dic tinh dao dong tuong
g cua ba md hinh canh. Ca ba md hinh c6 tan sé dao dong riéng mode 1 twong dwong nhau
khoang 20 Hz va céc tan sd dao dong riéng ting dan cho cac mode tiép theo. Ung véi cac
mode tiép theo, hai md hinh canh diing I8i xop c6 tan sé dao dong riéng twong duong nhau va
I6n hon tan s dao dong riéng cua md hinh canh khong dung 16i x6p. Do may bay UAV thiét
ké hoat dong & van tc twong ddi thap (nho hon 20 m/s), bién do va tan sb luc nhidu dong bén
ngoai khdng 16n nén kho xay ra hién twong cong hudng ¢ cac mode dao dong riéng cé tan sé
I6n (tir mode 2 véi tan s6 16n hon 100 Hz). Ngoai ra, hién tugng dao dong pho bién trén canh
trong may bay canh bang la hién twong vay canh ung véi mode 1. Vi vay cac phan tich vé
truong chuyén vi, bién dang va gia tri Tsai-Wu ctia mode 1 duge dung dé phan tich d6 bén va
dap tmg dong cua UAV.

Bang 8. Tan s va dic tinh dao dong cua cac mo hinh céanh.

M6 hinh 1 M6 hinh 2 Mo hinh 3
Mode | T4n s6 Tan s6 Tén sb
(H2) Pac tinh dao dong (H2) Pac tinh dao dong (H2) Dac tinh dao dong
1 2272 Dao dong vay (uon 21,07 Dao dong vay (uon 99 99 Dao dong vay (udn

bac 1) bac 1) ' bac 1)
2 104,67 |Dao dong x0én bac 1[99,625 [Dao dong xo4n bac 1{90,958 |Dao dong xoén bac 1

Dao dong udn bac 2 Dao dong ubn béc 2

3 133,44 Kt hop xodn bc 1 129,47 it hop x0én bic 1 105,54 |Dao dong xoan bac 2
Dao dong ubn ngang Dao dong ubn ngang Dao d6 50 bac 2
4 141,63 | bac 1 két hop xodn | 137,76 | bac 1 két hop xoan | 133,23 a0 CONg uon bac
bac 2 bac 2
A S A I Dao dong ubn ngang
5 |299,83 | D20 donguonbic3 | ,q5 5a | D0 donguon bac 3 |47 25| 1401 k¢t hop xodn
ket hop xodn bac 2 ket hop xoan bac 2 bac 2
Dao dong udn bac 3 Dao dong udn bac 3 Dao dong udn bac 3
6 |34298 két hop xodn bac 3 355,55 két hop xoén bac 3 142,51 két hop xoén bac 3
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Bang 9 trinh bay truong chuyén vi udn thang ding va truong bién dang cling nhu cac gia
tri 16n nhat cua chang khi c6 hién twong cong huéng do tai khi dong & tan sé dao dong riéng
mode 1. Chuyén vi ubn tbi da tai miii canh cua ca ba mé hinh déu 16n hon 20% chiéu dai nira
sai canh, vi vay khi c6 cong hudng thi canh may bay s& cé bién do dao dong vay kha lon. Tuy
nhién bién dang trén canh cua tit ca mo hinh déu dam bao bién dang nho (nho hon 10%),
trong d6 bién dang 16n nhét cia hai md hinh canh c6 16i xop khoang 2,5% xay ra trén vo canh
con cua canh khong co 16i xp 1a khoang 4,5% xay ra trén gan canh gan gdc canh nhat.

Bang 9. Chuyén vi uén theo phuong thang dirng va bién dang tuong dwong khi cong huong

theo mode 1 cua cac mod hinh canh.

Chuyén vi udn (mm)

Bién dang twong dwong

M6 hinh 1

113.45 Max
100.84
88.238
75.631
63.024
50417
37.81

25.203
12,596

-0.010784 Min
Upax = 113,45 mm

0.025407 Max
5 0.022584
0.019761
— 0.016938
1 0.014116
0.011293
0.0084703
0.0056476
0.0028248
2.1299e-6 Min

emax = 0,025

12.957

-0.0017084 Min

0.0047527
4.0789e-6 Min

Umax = 116,63 mm

M6 hinh 2

. 142.68 Max 0.02257 Max
126.82 0.020063

— 110,96 0.017555

— 95.108 0.015048
79.251 {1 0.01254

E 63.395 0.010032
47538 0.0075246
31.681 0.005017

l 15.824 0.0025093
-0.032333 Min 1.6957e-6 Min

Umax = 142,68 mm emax = 0,023
M6 hinh 3

116.63 Max 0.042741 Max

E 103.67 5 0.037993
90.708 0.033244
77.75 — 0.02849%

H 64.791 0.023747
51.833 P 0.018998

— 38.874 — 0.01425

I 25915 0.0095013

€max = 0,043
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Bang 10. Gié tri Tsai-Wu trén vo canh, gan canh va dam canh khi cong huong theo mode 1

cua cac md hinh canh.

Vé canh Gan canh Dam canh
Mo hinh 1
0.5802 0.2839 0.5709
0.5157 0.2524 0.5075
0.4513 0.2209 0.4441
0.3868 0.1893 0.3807
. 0.3224 0.1578 0.3173
0.2579 0.1263 0.2539
0.1935 0.0947 0.1905
0.129 0.0632 0.1272
I 0.0645 0.0316 \ 0.0638
9.77e-5 1.04e-4 3.62e-4
Tsai-Wua, = 0,58 Tsai-Wu., = 0,28 Tsai-Wue = 0,57
Mo hinh 2
0.7204 0.2079 0.6277
0.6404 0.1848 0.558
0.5604 0.1618 &, | 0.4883
0.4803 0.1387 0.4187
. 0.4003 0.1156 0.349
0.3203 0.0925 0.2793
0.2402 0.0694 0.2096
0.1602 0.0463 ‘h | 0.14
I 0.0801 0.0232 (‘h\ 0.0703
9.47e-5 1.50e-4 = 5.87e-4
Tsai-Wumay = 0,72 Tsai-Wupma, = 0,21 Tsai-Wumax = 0,63
M©6 hinh 3

0.5576
I 0.4957
0.4337
0.3718
0.3099
0.248
0.1861
0.1242
0.0623
3.36e-4

Tsai-Wumax = 0,56

Tsai-Wuay = 1,53

1.7384
1.5456
1.3528
1.16
0.9672
0.7744
0.5816
0.3888
0.196
0.0032

Tsai-Wuye = 1,74

Bang 10 trinh bay gia tri Tsai-Wu trén ba mé hinh canh khéac nhau va céc gia tri 16n nhit
cua chung twong tng trén vo canh, gan canh va dam canh khi c6 hién tugng cong huong do
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tai khi dong & tan s6 dao dong riéng mode 1. Bbi véi md hinh canh khong cé 18i xp, gia tri
Tsai-Wu trén gan canh va dam canh déu Ién hon 1 nén két Céu canh nay khong ddm bao do
bén theo phan tich dong, ngay khi hién twong cong huong Vay canh xay ra, cau trdc sé bi pha
hiy. DI v6i hai md hinh canh ¢ 18i x6p, cac gia tri kiém bén Tsai-Wu trén canh deu nho hon
1, ¢ thé két luan duoc mo hinh canh c6 16i xdp bén trong ché do hoat dong vay néu hién
tuong cong huong vay xay ra. Ngoai ra, khi ting s6 16p trén vo canh, tan s6 dao dong riéng
tang, cac chi s6 kiém bén Tsai-Wu giam nén két cau tét hon trong ca trang thai tinh va dong.
Tuy nhién, su thay d6i nay khong dang ké nhung lai lam tang dang ké khdi lugng (59%) nén
két cau canh voi 1 16p vé composite soi thuy tinh/epoxy sé& tot hon.

Tu cac phan tich trén thi mo hinh canh c6 16i x6p, 3 gan canh va vo canh lam tu
composite 1 16p soi thuy tinh ¢ khoi lugng nho, dam bao chiu tai khi dong thict ke va on
dinh dong la mé hinh canh phu hgp nhat.

4. KET LUAN

Bai béo da dua ra mot tinh toan thiét ké két cau cho canh may bay UAV c& nho bang
composite phyc vu giam sat giao thong. Viéc thiét ké dya trén viéc phan tich kha ning chiu tai
ctia két cau bang phuong phap phan tir hitu han va tiéu chuan pha hay Tsai-Wu ap dung cho
vat liéu composite. Ba m6 hinh canh khéc nhau lam bang vat liéu composite ludi dan soi thuy
tinh/epoxy thoa man yéu cau khdi luong thiét ké duoc phan tich. Dya trén cac phan tich vé
truong chuyén vi, truong bién dang va tiéu chuan Tsai-Wu, bai bao di dua ra cdu hinh canh
pht hop, dam bao do bén trong ca phén tich tinh va phan tich dong.

LOI CAM ON

Nghién ctru nay dugc tai trg boi Truong Pai hoc Bach Khoa, PHQG-HCM trong khuon khé
dé tai ma sé6 T-KTGT-2018-94. Chung toi xin cam on Truong Dai hoc Bach Khoa, PHQG-
HCM d3 hd trg thoi gian, phuwong tién va co s& vat chat cho nghién ciru nay.
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