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Abstract. The study presents a structural design calculation for agricultural aircraft
satisfying the requirements of the current situation in our country. The design is based on the
load-bearing capacity analysis of structure by Finite Element Method and the Tsai-Wu
criterion applied to composite materials. The structure is divided into sections that are
analyzed separately using appropriate boundary conditions and loads. Based on analysis of
the displacement field, stress field and Tsai-Wu value, suitable materials are found for
components, including the main frame and the rotor arms. A full model has been made and it
shows reasonable design results. In addition, the actual model shows that the aircraft operate
stably and sustainably.
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Tom tat: Bai bao dua ra tinh toan thiét ké két ciu cho may bay phuc vu néng nghiép ma thoa
man cac yéu cau vé thyc trang ¢ nuéc ta. Thiét ké duwa trén viéc phan tich kha ning chiu tai
ctia két cau bang phuong phép phan tir hitu han va tiéu chuan pha hiy Tsai-Wu &p dung cho
composite. Két cau dugc chia thanh nhiéu phan va duoc phan tich riéng re bang cach st dung
cac diéu kién bién va tai 4p dung phu hop. Dya trén céc phan tich vé truong chuyén vi, truong
g suét va tiéu chuan Tsai-Wu, bai bao dua ra lya chon vat liéu pht hop cho tirng bo phan,
bao gom khung chinh va céanh tay rotor. Mot mé hinh day dia duoc thuc hién cho thay két qua
thiét ké hop Iy. Ngoai ra mo hinh ché tao thyuc té cho thay may bay hoat dong 6n dinh va bén
viing.

Tw khéa: Composite carbon/epoxy, phuong phéap phan tr hitu han, méay bay ndng nghiép
phun thudc, thiét ké két cau, tiéu chuan Tsai-Wu.

© 2019 Truong Dai hoc Giao théng vdn tdi

1. GIOI THIEU
Viéc str dung méay bay phun thudc trong nong nghiép di rat phd bién ¢ cac nudc co nén
nong nghiép phat trién do hidu qua kinh té va dap ung thoi gian nhanh nhét cho viéc phun
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thude bao vé thuc vat, dic biét vung xa x0i, di¢n tich rdng 16n. May bay st dung cac thiét bi
chinh xac nhu GPS, GIS, cac hé théng du béo thoi tiét thoi gian thuc, cac hé théng kiém soat
lugng phun thube nén viée st dung thube bao vé thuc vat duoc giam thiéu va thuc hién diang
muc ti€u, vi tri bi sau bénh, nang cao hi¢u qua xur 1y dich bénh.

Khoang 87% may bay sir dung la mdy bay canh ciing, 13% la may bay truc thang. May
bay canh cimg (vi du 188 AGwagon 230) c6 cong suét va ning suit sir dung rat 16n nhung chi
phi hoat dong va ki ning phi cong truc tiép diéu khién may bay 1a rat cao, doi héi viéc trong
trot tip trung va dong bd. May bay truc thing diéu khién tir xa (vi du Yamaha R-Max) ¢
nang suit phun thip hon nhung cho phép ngudi 1ai gitt mot khoang cach an toan véi cac chit
hoa hoc, khong doi hoi duong bing cit ha canh, chi phi hoat dong thip nhung gia thanh cua
loai may bay nay rét cao, viéc sir dung rat phirc tap, viéc chuyén giao cac loai may bay nhu
vay vao thuc té rat kho khan. May bay truc thang loai nhiéu rotor (vi du Zion AC 940-D)
dugc cai tién va thiét ké mang theo thudc trir sau 1a kha pho bién & Nhat, Han Qudc, Trung
Quéc, bai Loan. Trong diéu kién nong nghi€p nudc ta hién nay (dién tich tré)ng trot nho,
khong tap trung) thi mdy bay truc thing nhidu rotor can phat trién va dua vao tng dung.
Trong nhiing nim gan déy, tic gia Phan K& Hién da ché tao thanh cong thiét bi bay phun
thudc cho cdy trong 1am nghiép [1]. Tuy nhién may bay nay chi c¢6 thé bay duoc khoang 10
phat véi tai trong tdi da 5 kg, nang suat hoat dong ctia may bay con thap.

Céc nghién ctru vé giai thuat diéu khién sliding mode, giai thuat moi gitip may bay hoat
dong on dinh hon da duge Tran Minh Puc va cong su thuc hién [2,3]. Ngoai ra cling da co
mot s6 két qua nghién ctru vé thiét ké t6i uu khi dong luc hoc ctia canh rotor [4], thiét ké tdi
wu khi dong luc hoc va dong luc hoc két cau ctia canh rotor méy bay truc thing [5,6] cho phép
danh gia lyc khi dong tac dung 1én may bay tryc thing nhiéu rotor trong qua trinh hoat dong.
Céc tinh toan phan tich két ciu bang phwong phap phan tir hitu han ciing da dugc thyc hién
trén loai may bay nhiéu rotor cho céac ung dung va céc loai vat li¢u khac nhau: nhya ABS cho
may bay van hanh trén khong va dudi nudc khdi lwong 1.5 kg [7], nhdm cho méy bay
quadrotor loai 4.5 kg [8], compoiste s¢i carbon cho quadrotor khéi lugng 2 kg dung dé van
chuyén hang hoa duéi 2 kg [9]. Tét ca cac phan tich nay déu dung truong bién dang va trudong
g suat Von Mises (vét liéu dang huéng) dé danh gid do bén cua két cau.

Nhimng két qua nghién ctru trén 1a co s cho viée thiét ké, ché tao mot may bay nhiéu
rotor phuc vu san xuat nong nghiép ciing nhu giam sat, xu Iy dich bénh ¢ Viét Nam: dé dang
van hanh, str dung va chuyén giao; gia thanh thip; c6 kha niang cit ha canh thang dung dé chu
dong vé khong gian hoat dong; c6 kha nang mang theo thudc bao vé thuc vat dang long 10 kg;
thue hién phun thudc trong qué trinh bay; thoi gian bay du dé phun hét lugng thuéc mang theo
khoang tir 10-15 phut; toc d6 phun thudc 0.8-1 lit/phut, sai phun trén 3 m; tdm bay trong ban
kinh 3-5 km, d6 cao tdi da dat 1.5 km so v&i muc nude bién; may bay c6 kha nang ty can
bang, 6n dinh dudi tac dong cua gié ngang tdi da 6-8 m/s ma khong can tac dong diéu khién
ctia nguoi diéu khién may bay. Bai béo trinh bay nghién ctru tinh toan thiét ké két cau may
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bay phun thudc bang vit liéu composite sau khi di c6 thiét ké so bo hinh hoc tir cc tinh toan
khi dong hoc.

2. THIET KE KET CAU

Tir céc yéu cau thiét ké caa may bay, sir dung giai thuat t6i vu vé khéi luong, thdng sb
dau vao cua thiét ké kich thudc hinh hoc may bay dugc cho trong bang 1 [10].

Bdng 1. Thong sé dau vao [10].

Pac tinh Gia tri Kich thwée Gia tri
Khéi luong khung than uée lugng (kg) | 12.663 bong gbi (mm) 952x952x611
Khdi lugng binh thube, cang dap (kg) 2.337 Khung chinh (mm) 400x400
Khéi luong tai (kg) 10 Canh tay rotor (mm) 500x D36
Khéi luong thiét bi dién tir (g) 224 | Ong cang dap dung (mm) 400x®20
Khéi luong pin (g) 5050 | Ong cang dap ngang (mm) 500xd20
Khéi luong day dién (g) 567.5 | Goc nghiéng cang dap (°) 20
Khéi luong bo didu khién van toc (g) 75.7 Chong chéng (mm) 76.2
Khéi lwong dong co (g) 477 Binh thudc (mm) ®330
Khéi lwong chong chong (g) 125.83
Tong khoi lwong cét canh (kg) 25

Kétnéikhung chinh —

Cang dip canh tay rotor

ke

Hinh 1. Cdu triic mdy bay.

Két cau may bay duoc lya chon 1a loai bdn chong chéng quadrotor ¢6 dang chit “X” bao
goém sau phan chinh: khung chinh, canh tay rotor, khép néi va thanh néi, binh phun, nip va
cang dap (hinh 1). Phan cang dap c6 tac dung phan b tai trong cua binh thubc 18n két cau
khung chinh va chiju tai nén khi ha canh. Phan nay dwoc ché tao tir cac dng composite soi
carbon duong kinh 18 mm day 2 mm va céc khép ndi nhém hop kim 6061. Chi tiét thiét ké
cang dap khong duoc dé cap trong ndi dung bai bao. Binh phun dugc duc tir nhua cing (6
san trén thi truong). Nip bao vé cac bo phan dién va dién tir cia may bay tranh xa céc tac
d6ng bén ngoai duoc 1am bang nhwa bang céach in 3D véi d6 day 1-2 mm. Khung chinh chiu
lyc va cac 6ng canh tay dé gan rotor lam bang vat liéu composite ludi dan soi carbon nén
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epoxy. Cac khop néi va thanh néi duoc gia cong tir nhém hop kim 6061. Viéc lva chon vat
lieu dua trén sy tham khao cac may bay phun thudc hién c6 va tinh thong dung ciing nhu gia
thanh cua vat liéu trén thi truong. Pic tinh co hoc composite phu thudc vao phan trim khdi
luong (hodc thé tich) gitra soi va nén ciing nhu k¥ thuat ché tao va nguyén liéu ché tao [11].
Ngoai ra dic tinh cia composite vai soi ludi dan thap hon ctia composite xép 16p soi don
huéng [12]. Do d6 ¢ budce thiét ké, thdng sb cac vat liéu st dung duoc tham khao trong thu
vién vat liéu cua ANSYS va cho trong bang 2 va bang 3 &tng vd&i composite sgi ludi dan
carbon nén epoxy cd ti Ié thé tich soi khoang 50%.

Bdng 2. Ddc tinh vat liéu nhom hop kim 6061.

Dac tinh Gia tri Dac tinh Gia tri
Khoi lugng riéng (g/cm?®) 2.77 Gidi han bén kéo (MPa) 310
M6 dun Young E (MPa) 71000 | Gi6i han bén nén (MPa) 310
Hé s6 Poisson v 0.33 | Gi6i han dan hoi kéo (MPa) 280
Mo dun trugt G (MPa) 26692 | Gi6i han dan hoi nén (MPa) 280
Mo dun khéi K (MPa) 69608
Bing 3. Ddc tinh vit liéu composite lwGi dan soi carbon nén epoxy.

Pic tinh Gia tri Pic tinh Gi tri
Khéi luong riéng (g/cm®) 1.451 | Do bén kéo hudng sgi (o1 )ur  (MPa) 513
1(\I/\[/cl3pg;m dan hoi hudng soi Ex 59160 ?h;););é)n kéo vudng goc soi (ot 513
Mb dun dan hdi vudng goc soi co160 | PO bén kéo ngoai mit phang (o3"ur 50
E> (MPa) (MPa)

M6 dun dan hoi ngoai mat

phiing Es (MPa) 7500 | Do bén nén hudng soi (61%)ue (MPa) -437

Do bén nén vuodng goc soi (02%)ut

Hé s6 Poisson 112 0.04 (MPa) -437

He s6 Poisson 123 03 D¢ bén nén ngoai mit phang (oz%)ur 150
(MPa)

Hé sb Poisson 113 0.3 Do bén trugt (z12)ur (MPa) 120

M6 dun trugt G2 (MPa) 17500 | Do bén truot (z3)ur (MPa) 55

Mo dun trugt Gz (MPa) 2700 | Do bén truot (z3)ur (MPa) 55

Mo dun trugt Gz (MPa) 2700

Bai bao khong trinh by phan tinh toan kich thudc hinh hoc may bay tir phan tich khi
dong luc hoc ma chi xem xét bé tri cac bo phan két ndi va phan tich d6 bén caa khung chinh
va canh tay rotor ¢ trang thai tinh (Hinh 2(a) va 3(a)). Tt thiét ké hinh hoc cac khop néi va
lya chon phan bd cac bd phan va hé thong diéu khién, canh tay rotor duoc ché tao tir cac ong
carbon/epoxy dai 500 mm va c6 duong kinh ngoai 1a 36 mm. Dé cd thé nang d& dong co
chong chong ciing nhu chiu tai khi bay 6n dinh, can xac dinh sé 16p composite can thiét hay
bé day cua 6ng. Viéc nay dugc thuc hién bing phuong phap phan ta hiru han trong ANSYS
Vi ludi chia cau tric va cac phan tir tr gidc nhu trong Hinh 2(b). Hinh 2(c) trinh bay diéu
kién bién va phan bd tai trén canh tay rotor: canh tay bi ngam tai cac khop ndi véi khung
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chinh (A va D), chiu trong lugng phan b déu cua ban than canh tay thong qua cai dat gia toc
trong truong (E), chiu trong lwong cua hé thong dong co, chong chéng va khép néi dong co 1a
1 kg tai cac khép néi dong co (F va G) va chiu lyc nang do chong chong huéng lén thing
dung, bang tong tai trong cit canh chia déu cho 4 cénh tay rotor 1a 6.25 kg, tai cac khép ndi
véi dong co (B va C).

Khép ndi canh tay
rotor — khung chinh

- Fixed Support .
—r . Force: 153,28 N ¢ =
%‘gﬁg n0L| [l Force 2:153,28N 4/'
- [B] Fixed Support 2

[E | Acceleration: 49033 mm/s* - t
Bl Force 3:24525N
. Force 4: 24,525 N

Hinh 2. Cénh tay rotor (&) Hinh hoc va két néi, (b) ludi chia va (c) tdi va diéu kién bién.

Thanh néi [ Fixed Support
nhém hop kim (B] Displacement: 0, mm
S E Displacement 2: 0, mm

Khép ndi
nhom hop kim

Displacement 3: 0, mm
E Displacement 4: 0, mm
. Pressure: 1,4e-003 MPa

I8 Pressure 2: 6,8e-003 MPa
[ Force:34573N °
W Force 234573 N X

B Force 3:34573N

o]
E

b)

Hinh 3. Khung chinh (a) Hinh hoc va két noi, (b) lwdi chia va (c) tai va diéu kién bién.

Tuong tu, bé day hay sé 16p composite ctia phan khung chinh ciing dugc tinh todn nhd
phan tir hitu han v6i luéi cau tric va phan tir tir giac trong hinh 3(b) ciing nhu diéu kién bién
va phan bd tai trong hinh 3(c). Khung chinh duoc ngam tai cac khdp nbi canh tay rotor (A, B,
C, D, E), hai tAm khung chinh dugc ndi v&i nhau thong qua lién két dinh chat véi cac thanh
n6i hop kim nhém. Khung chinh chiu trong lugng phan bb déu ciia ban than va cac khép nbi
thong qua cai dit gia tbc trong truong. Trong luong pin 5 kg duogc phan bd déu trén ving dién
tich 200x90 mm? & tdm khung chinh phia trén (G). Trong luong céc thiét bi dién, dién tir 2 kg
dugc phan bb déu trén ving dién tich tron ban kinh 150 mm & tim khung chinh phia duéi (F).
Trong luong binh c6 chira thudc va cang dap 12 kg tac dong 1én tim khung chinh phia dudi
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chia déu tai vi tri 16 thanh ndi duéi dang luc tap trung theo phuong nghiéng goc 20° cua cang
dap (H, Ival).

Trong qua trinh thiét ké két cAu, céc loai tai tac dung dugc nhan thém hé sb tai dé xét dén
su thay dbi trang thai hoat dong c6 gia tdc cia may bay (trang thai dong) va hé sé an toan dé
xét dén nhitng sai s6 tir qua trinh thiét ké, thong sd vat lidu va gia cong ché tao. Tir cac yéu
cAu thiét ké va vat liéu duoc lya chon, st dung cadc mo hinh danh gia hé sb an toan, bai bo st
dung h¢ sb tai béng 2 va hé sb an toan 2.5.

S6 16p composite dugc quyét dinh dua trén danh gia d6 bén két cdu dung cho vit lidu
composite theo tiéu chuan Tsai-Wu [11].

2 2 2
H,o, +H,o, +H,,0," + H,,0," + Hy1,” + 2H,,0.0, <1 1)

Vi cac hé s6 Tsai-Wu dugc dinh nghia dya trén cac gidi han bén vat liéu nhu sau:

1 1

H, = - . H,= - :

1 ( 1 )ult ((71C )ult 2 ( 2 )ult (O-ZC )ult

_ 1 : _ 1 : )

H ., H,= :

; ( 1T )ult (Ulc )ult ’ (GZT )ult (UZC )ult
He = 1 i H, =-05yH;H,, (Mises—Hencky)

(le )ult

Véi o1, o2, 72 1a cac thanh phan tng suit trong hé toa do vat liéu.
3. KET QUA VA THAO LUAN

Thong thuong bé day mét 16p soi don carbon/epoxy nam trong khoang 0.09-0.15 mm tly
chét lugng vat li¢u va nha san xuét nén bé day moét 16p ludi dan carbon/epoxy nam trong
khoang 0.2-0.3 mm. Vi vy v&i muc dich thiét ké nén bé day mot 16p ludi dan s& dugc chon 1a
0.3 mm.

Két qua sy thay d6i caa chuyén vi udn 16n nhat tai dau canh tay ni véi dong co va gia tri
Tsai-Wu I6n nhit ciing nhu khéi lugng cia mot canh tay rotor theo s6 16p composite lan lugt
duoc biéu dién trén hinh 4(a) va (b). Ca chuyén vi udn Ién nhat va gia tri Tsai-Wu Ién nhat
trén canh tay rotor déu giam theo ham mi cua s Ié6p composite. Hai dai lwong nay giam
nhanh khi s6 16p it (duéi 5 16p) va sau d6 toc do giam s& cham lai khi s6 16p ting 1én. Nhu
vay két cdu cang bén khi s6 16p tang. Tuy nhién khéi lwong cua canh tay rotor lai ting theo sb
I6p. Vi vay can lya chon s6 16p phi hop dé c6 khdi lwong nho nhung van c6 d6 bén cao. Theo
tiéu chuan Tsai-Wu, két cau du bén hay vat liéu khong bi pha hay khi gia tri Tsai-Wu khong
vuot qua 1. Theo két qua phan tich, két cau du bén ngay tir 1 16p. Tuy nhién gia tri Tsai-Wu
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lai thay doi nhanh khi sb 16p it, vi viy dé dam bao d6 bén cho két ciu trong cac phan tich
dong (khi may bay chiu nhidu dong 16n hoic may bay bi va dap) thi can chon s 16p trong
viing gid tri Tsai-Wu 6n dinh. Vi vy canh tay rotor duoc lya chon ché tao tir ng composite 6
l6p, g vai bé day khoang 1.8 mm.

25 - 180 0.9 r 180
g . 160 038 . 160
S 2 - L 140 g 0.7 - - 140
<& ~ | =
E y » 120 8| = 06 o F10 B
g 3 e | = on
;) - = = L
; ‘huvén viY 100 gl g 02 A Tsai-Wu 100 g
S Chuyen vi Y Lgo =2 o4 i Lgy =2
210 * 2| s o s 3
5 : <+ Ki6i luong L 60 i 2 03 %+ Khoi lrong L 60 ;
5 ey = pe
S s - 0 g 02 - 40
¢ . 20 01 . 20

0 L0 0 L0

0 2 4 6 8 0 2 4 6 8

a) S6 16p composite (16p) b) S6 16p composite (16p)

Hinh 4. Bién thién ciia (a) chuyén vi uén I6n nhat va (b) gid tri Tsai-Wu lén nhat
theo so lop composite canh tay rotor.

Két qua vé phan bd ung sudt kéo nén, chuyén vi udn va gia tri Tsai-Wu trén céanh tay
rotor cho truong hop 6 16p duge biéu dién trén Hinh 5. Duéi tac dong cua luc nang chong
chdng, canh tay rotor bi uén nén thd trén canh tay bi nén va thé dudi canh tay bi kéo. Ung
sudt kéo nén tap trung tai vi tri ngam canh tay rotor nhung chiing van rit nho so voi gidi han
bén cua vat lidu. Truong chuyén vi ubn phan bd dé)ng déu tai mdi mat cit doc theo chiéu dai
ong va chuyén vi udn tdi da 1a 3.65 mm (nho hon 1 % chiéu dai canh tay rotor) nén do uén
ctia ong 1a phu hop. Chuyén vi theo phuong doc 6ng gan nhu c6 thé bo qua, diéu nay quan
trong vi su thay ddi kich thudc giita cic chong chéng s& anh hudng dén viée diéu khién 6n
dinh ctia may bay. Gia tri Tsai-Wu l6n tap trung tai ving khép ngam cénh tay rotor nén day
s& 12 vi tri c6 kha ning xdy ra hu hong dau tién trén canh tay rotor.

Nhitng phén tich twong tu trén khung chinh duoc trinh bay trong hinh 6 va 7. Ca chuyén
vi 16n nhat va gia tri Tsai-Wu 16n nhat trén khung chinh déu giam theo ham mii cta s 16p
composite, giam nhanh khi s 16p it (dudi 5 16p) va sau d6 toc do giam s& cham lai khi s6 16p
tang. Theo nhitng bién luan giéng nhu trong trudng hop canh tay rotor, tim composite 6 16p

dugc lya chon lam khung chinh cho may bay.
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64,669 Max 3,6483 Max
55427 3,3877
46,156 3127
36,944 2,8665
2770 L 2,6059
18,461 I 243
| 92189 2,0047
-0,022769 1,8241
-9,2644 FallureTsalWu v 1,5635
-18,506 g-}gggg £ b 1,3029
27,748 01 3000 z ) 1,0424
-36,989 0.11882 0,78177
-46,231 a) 010092 052118
-55,473 0060138 0,26059
-64,714 Min 0079216 -2,5142¢-6 Min
0069314
0059412
004951
0.039608
0029706
0019804
c) 0.009902
0
Hinh 5. Phdn bé (a) g sudt kéo nén, (b) chuyen Vi uon va (c) gia tri Tsai-Wu
ciia canh tay rotor lam bang éng composite 6 16p.
100 1800 12 1800
E 9 " = 1600 " - 1600
E 50 paess g 10 : -
= 1400 £ e 1400
=70 E . E 1 e
2 e 1200 _ | = 8 - 1200 _
E 60 - 1000 2| 2 " 1000 5
= 50 o gle o s g
£ 800 S = . 800 §
= 40 - ---m-- Chuyén vi Y ) § - u--- Tsai-Wu -
30 . 600 €| 5 4 600 <
£ 1 ---#--- Khoi luong 2|5 ---#--- Khoi lirgmg o
2 20 . e 400 = 5 ) < 400
g 1 : 200 S 200
0 R S e N— 0 0 o8 0
0 2 4 6 8 0 2 1 6 8
a) S6 16p composite (16p) b) S6 1ép composite (lip)
Hinh 6. Bién thién cua (a) chuyén vi uon lon nhat va (b) gia tri Tsai-Wu
lom nhat theo 56 16p composite khung chinh.
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Hinh 7. Phdn bé (a) img sudt twong dong, (b) chuyén vi uon va (c) gia tri Tsai-Wu
cuia khung chinh lam bang tam composite 6 [op.

Céc thong sd dic tinh co hoc cia tim composite vai soi ludi dan carbon/epoxy 6 16p va
dng composite soi carbon/epoxy 6 16p tir thuc nghiém (khong thay ddi nhiéu so véi thong sd
trong thu vién ANSYS) dugc dua vao mé hinh ddy di gdm khung chinh duoc ghép ndi voi
cac canh tay rotor va chiu tai trong binh phun thubc dén 15 kg (hinh 8(a)) cho thiy két cau
dam bao d6 bén nhu phan tich véi chuyén vi 16n nhat nho hon 1 mm. Ngoai ra mé hinh may
bay duoc ché tao thyuc té (hinh 8(b)) c6 khdi lwong réng 12.372 kg nhé hon so voi yéu cau
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thiét ké (12.663 kg) cho thay két cdu may bay dam bao duoc cac yéu cau vé do bén ciing nhu
cAu truc dap tng tot vé mit didu khién véi su rung dong rat nho.

0,0064678 Max
-0,025427
-0,057321
-0,089215
-0,12111
-0,153
-0,1849
-0,21679
-0,24869
-0,28058
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= -0,34437

o 037627
-0,40816
-0,44005 Min

: ~ X
= I R E.
Hinh 8. (a) chuyén vi thang ding ciia mé hinh day du khi mang tai 15 kg,

(b) may bay thuc té mang tai 10 kg.

4. KET LUAN

Bai béo dd dua ra mot tinh toan thiét ké két cdu cho may bay bang composite phuc vu
trong nong nghi¢p théa man cac yéu clu vé thuc trang & nudc ta. Viéc thiét ké dua trén viée
phan tich kha ning chiu tai ciia két cdu bang phuong phép phan tir hitu han va tiéu chuan pha
huy Tsai-Wu 4p dung cho vat liéu composite. Két cAu duoc chia thanh nhiéu phﬁn va duoc
phan tich riéng r& bang cach sir dung cac diéu kién bién va tai ap dung phu hop. Trong pham
vi bai bao chi phan tich khung chinh va cac canh tay rotor. Vat liéu dugc liwa chon dé ché tao
céc bd phan chinh ciia may bay 1a composite luéi dan sgi carbon nén epoxy. Cac mé hinh sb
ctia khung chinh lam tir cac tAm composite va canh tay rotor 1am tir cac dng composite duoc
phan tich dé tim ra s6 16p phu hop. Dua trén cac phén tich vé trudng chuyén vi, trudng tng
sudt va tidu chuan Tsai-Wu, bai bdo dd dua ra lya chon vat liéu phi hop cho timg bd phan,
khung chinh va cac canh tay rotor déu lam tir composite ¢6 6 16p. Sau d6, mot mé hinh day du
gém khung chinh dugc ghép ndi véi cac canh tay rotor da dugc thuc hién dé kiém ching lai
toan bo két ciu cho thiy két qua thiét ké hop 1y, chuyén vi toan bd ciu triic nhé hon 1 mm.
Ngoai ra mo hinh ché tao thyc té thoa man yéu cau vé khdi lugng rong ciing nhu tai trong
binh thudc cho thdy may bay hoat dong 6n dinh va két cdu bén viing thong qua céc dit liéu thu
thap dugc trong qué trinh bay thur.

Loi cam on

Bai bao thudc dé tai Nghién ctru khoa hoc ctia S& KH&CN tinh ik Lik (Hop dong sd
564/HD-SKHCN).
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