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UNG DUNG PO HOQA 3D VAO THIET KE-CHE
TAO MO HINH MAY BAY LUQN SAI CANH 1.8 M
USING CAD IN DESIGN AND MANUFACTURE
OF RC MOTOR-GLIDER WITH 1.8 M WING-SPAN

Ngé Khanh Hiéu
Truwong Dai hoc Bach khoa Tp. HCM

TOM TAT

Trong qud trinh thiét ké mé hinh mdy bay viéc wéc heong chinh xdc khoi lwong ban dau ciia
mé hinh bay thiét ké c¢é ¥ nghia rat quan trong. Tuy nhién, dé cé thé danh gid dugc gid tri khoi
liwong ban dau & giai doan thiét ké chi tiét theo phirong phdp kinh nghiém truyén théng gdp
thwong rdt nhiéu khé khan, khong chinh xac, dac biét chi co thé ddinh gid sau khi m6 hinh da
dwoc ché tao hoan chinh. Diéu nay dan dén viéc phai diéu chinh thiét ké nhiéu lan, phdt sinh chi
phi va thoi gian. Bang cach ap dung mot phan mém thiét ké ho tro do hoa 3D theo phuong phap
dé xudt trong bai viét ndy, qud trinh thiét ké mé hinh bay sé duoc cai thién dang ké, dic biét la
danh gid khd tot khoi lwong thiét ké dwa ra ban dau ma khéng can phdi ché tao mé hinh. Nhing
van dé phat sinh vé khoi lwong trong thiét ké nho dé sé dwoc phdt hién va gidi quyét nhanh
chéng, giip giam ddang ké thoi gian va chi phi thiét ké. Mo hinh may bay lugn c6 dong co sai
canh 1.8 m trinh bay trong bai viét la mét vi du cu thé cho phirong phdp dé xudt.

Tir khéa: CAD, thiét ké - ché tao mé hinh bay.

ABSTRACT

Nowadays, the market of RC model airplane in Vietnam is a new one, but it has a strong
potential for development. In the aeronautical research field, the use of RC model airplane is
primordial in order to verify and validate the reduced scale design problem. This paper aims for
a better procedure of the design and the manufacture of RC model airplane where the experience
of designers is not a major factor, and the use of the graphical software is dominant to facilitate
the design.

Keywords: CAD, design and manufacture of RC model airplane.

1. PAT VAN PE

Trong qué trinh thiét ké mo hinh bay,
viéc udc luong khdi luong ban dau cua méd
hinh tir cac yéu cau thiét ké dua ra c6 anh
huong rat 16n dén cau hinh ciia mé hinh bay.
Pbi voi cac may bay thuc thi cong viéc nay
thuong dugc chuan hoa bang cach s dung
cac s tay thiét ké véi cac vat liéu theo chuin
quy dinh. Tuy nhién, d6i véi cac mé hinh bay

Qua trinh thiét ké moé hinh bay theo
phuong phap truyén théng dugc mé ta theo
cac buoc dua ra ¢ Hinh 1 duédi day. Theo do,
tir cac yéu cau thiét ké dua ra, qua trinh thiét
ké so bo s& cho két qua khdi luong ban dau,
cung voi cac thong s kich thude thiét ké, ciu
hinh thiét ké cia m6 hinh bay. Tiép theo, viéc
phan tich dic tinh 6n dinh va diéu khién dé
danh gia tinh nang 6n dinh/diéu khién ctia mo

st dung vat liéu go (gb balsa, gd van ép...)
thi viéc cac dung céc chuan thiét ké nhu trén
dan dén két qua thuong khong chinh xac. Va
do do, yéu td kinh nghiém hodc dua vao céc
thong ké khdi luong rdng cua cac miu md
hinh bay hién c6 dé dua ra khdi luong ban
dau cho mé hinh bay thiét ké van chiém vai
tro chinh.
hinh bay; lua chon hé théng tao luc déy cho
mo hinh bay; kiém tra bén két ciu ciia mo
hinh bay s& duogc tién hanh. O budc ké tiép,
mé hinh bay s& dugc ché tao hoan chinh.
Cudi cung 1a giai doan danh gia yéu cau thiét
ké.

Néu 4ap dung theo quy trinh thiét ké nay
thi viéc kiém tra khdi lugng thiét ké chi co
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thé duoc thuc hién sau khi mo hinh bay dd  ban dau dua ra thi viéc hiéu chinh lai thiét ké

duoc ché tao hoan chinh. Va do d6, néu khdi so bo s& mét rat nhiéu thoi gian va chi phi.
luong mo hinh ché tao khong théa khoi luong

Yéu cau thigt ké

g

{Khéilugngban dau, théngsé kich

g TR thuwéc, cdu hinh mé hinh bay}
v
{Yéu cau Thigt k& chi tigt {P4ctinh 8n dinh/digu khién, hé
thiétké thé&nglwcddy, phan tich bén k&t cdu}
khong |
dép tng}

Ché&tao mé hinh
_
r

Y
Xacthweyéu {Kiém tra khdi lwgng thiét k&, vi tri CG, bay
cau thigt k& thirnghiém danh gid tinh n&ng thiét k&}

Hinh 1: Quy trinh thiét ké mé hinh bay theo phwong phap truyén théng

|

thong s6 thiét ké hinh hoc ban dau cia mod
hinh nhu vi tri diém trong tam, moment quan
tinh khoi lugng quanh cac hé truc...

Viéc ung dung phan mém vé& thiét ké vao
qua trinh thiét ké/ché tao mo hinh bay sé& gitp
cai thién dang ké kha ning kiém soat khoi
luong thiét ké, cling nhu giup kiém tra cac
2. QUY TRINH THIET KE MO HINH BAY DE XUAT

Quy trinh thiét k& mé hinh bay véi viéc tng dung phan mém vé thiét ké dugc dé xuit & Hinh
2. Theo d6 tir thiét ké chi tiét, s& tién hanh xay dung mo hinh 3D thiét ké va danh gia cac thong
s6 hinh hoc thiét ké, néu thong sb hinh hoc dap tng thi s¢€ tién hanh xuét ban vé ché tao, va sau
do la cac giai doan ché tao mo hinh, xac thuc yéu cau thiét ké nhu & quy trinh thiét ké truyén
thong.

Yéu cau thigtké

{Kh&ilwgngban dau, théngsé kich

thwérc, cdu hinh mé hinh bay}
[Khi
ttrig:fé {Dictinh én dinh/didu khién, ha
khéng thong lwc ddy, phan tich bén két cdu}
dap ung} P ‘\\I
! {AutoCAD, CATIA, Pro/Engineer...} !
1
! i
! i
-
1 Kiém tra khai lwgng, LA L H
T théng s hinh hocthiét ké ]_’[ Xuéitban vé chE tao ] )
[ ——————————————————— N —— I p—
{Yéu ciu Ché&tao md hinh | |
thiétké
khéng
dap trng} {Kiém tra khéi lugngthigt ké, vi tri CG, bay

cau thigt ké

Hinh 2: (’'ng dung phan mém thiét ké vao quy trinh thiét ké mé hinh bay

thuong co khdi luong trong khoang tir vai
trim grams dén vai kilograms, va do mé hinh
thiét ké 3D dugc xdy dung trén cac kich thudc
cua thiét ké chi tiét dua trén mé hinh két cau
mau cta canh/than va dua trén cac thiét bi, vat
li¢u lya chon trudc (dong co, servo diéu khién,

thirnghiém danh gia tinh ndng thiét ké}

Viéc xdy dung mé hinh 3D tir két qua
thiét ké chi tiét s& gitp danh gid dugc cac
thong s6 thiét ké ban dau lién quan dén khi
luong, vi tri trong tdm ctia mo hinh bay thiét
ké. Do cac md hinh bay diéu khién tir xa



Tap Chi Khoa Hoc Gido Duc Ky Thudt ( 23/2012)
Truong Dai Hoc Sw Pham Ky Thudt TP. Ho Chi Minh

gd balsa, gd van ép, xOp min...) nén khdi
luong md hinh udc tinh trén thiét ké 3D s& nho
hon khéi lwong mé hinh wéc luong ban dau tir
5% dén 10%. Su khac biét khdi luong nay 1a
do khéi lugng cua keo dan (keo 502, keo
sita...), va khoi luong phat sinh thém trong
qua trinh ché tao chua xét dén trong mo hinh
thiét ké 3D. Viéc phan bd cac tai trong dong
hop 1y trén mé hinh thiét ké 3D s& giup diéu
chinh vi tri trong tim ctia mo hinh vé& ving
trong tam thiét ké. Va nho do, cac vi tri tai
trong c6 dugc t md hinh 3D s€ 1a cac vi tri
dat cac tai trong twong ng khi mé6 hinh bay
dugc ché tao thyc té.

Cac phan mém dd hoa thiét ké 3D phd
bién hién nay nhu AutoCAD, Pro/Engineer,
CATIA, SolidWorks déu c6 thé duoc ap dung
t6t vao quy trinh thiét ké mo hinh bay. Ngoai
cac vu diém vira néu & trén, mo hinh thiét ke
3D gitp ngudi thiét ké co cai nhin thyc hon vé
mo hinh ché tao ciia mé hinh bay, gitip hinh
dung dugc cach thic cac chi tiét dugc lap voi
nhau trén mo hinh tong thé, nhd d6 giup viée
hiéu chinh thiét ké trd nén d& dang hon, thuc
hon.

Mot vu diém nita cua viée xdy dung md
hinh thiét ké 3D 1a giup uéc luong dugc kha
t6t moment quan tinh khi luong quanh ba
truyc cia mdé hinh bay. Thuc té cho thiy
moment quan tinh khdi lugng phu thude vao
phan bd khdi luong thuc té, nén thuong dai
lugng nay chi dugc xéc dinh sau khi mo hinh
dd dugc ché tao hoan chinh thong qua cac
phuong phép thuc nghiém [1]. C6 mét sb
phuong phap uéc luong xap xi moment quan
tinh khdi lwong dwa trén hinh dang ctia mé
hinh, nhung két qua thu duoc cho thay c6 sai
56 kha 16n so voi thue té. Va d6i voi md hinh
bay, moment quan tinh khdi luwgng s& phan anh
murc d6 dap umg diéu khién ctia mé hinh thiét
ké [2]. Viéc x4c dinh chinh x4c moment tinh
khéi luong s& c6 ¥ nghia quan trong dén thiét
ké cac bé mit diéu khién. Va do do, nho céc
phan b tai trong thiét 1ap trén mo hinh thiét
ké 3D, két qua moment quéan tinh khdi lugng
ctia mo hinh bay thu dwgc tir mé hinh thiét ké
3D 1a kha tdt (sai s6 dudi 10% so v6i két qua
thue t€). Két qua phan tich dap tmg moé hinh
bay tir cac kich thudc bé mit diéu khién va
moment quan tinh khéi luong c6 duogc tir thiét

ké 3D 1a kha tin _cdy. Nho vay, giup giam dang
ké thoi gian thiét ké, chi phi thlet ké khi phén
tich cac dac tinh lién quan dén 6n dinh va diéu
khién ctia mé hinh bay [3].

O cac phan tiép theo dudi ddy cua bai
viét, viéc tng dung phin mém d6 hoa 3D vao
quy trinh thiét k& mo hinh bay s& duoc trinh
bay cu thé thong qua qué trinh thiét ké/ché tao
mo hinh may bay lugn c6 dong co c6 sai canh
1.8 m [4]. Phan mém d6 hoa thiét ké 3D duoc
chon ap dung 13 phin mém AutoCAD cua
hing AutoDesk. Hién nay c6 rat nhidu gido
trinh AutoCAD 2D/3D, cac doc gia quan tam
dén phan mém AutoCAD c6 thé tim doc gido
trinh sau [5].

3. UNG DUNG AUTOCAD VAO
THIET KE MO HINH MAY BAY LUQN

M6 hinh may bay lugn dung dong co
dién c6 sai canh 1.8 m la mot m6 hinh may
bay canh bang c6 kha nang bay bang & van toc
thap (khoang 11 m/s dén 15 m/s) va duy tri
thoi gian & trén khong trong diéu kién tat dong
co lau. M6 hinh nay c6 tinh co dong cao do
kha ning théo lap dé dang, c6 thé cit canh tryc
tiép (khong can quing duong chay da), va ha
canh trén ¢ hay ving dit mém. M6 hinh may
bay luon dung dong co dién t6 ra phu hop cho
cac nhu céu quan sat trén khong ¢ cac khu
sinh thai, rimg qudc gia, cic canh dong/trang
trai...

Vat liéu chon dé ché tao mo6 hinh may
bay luon 1a gd balsa, gb van ép. Go balsa dugc
dung dé ché tao mé hinh bay 14 loai balsa co
khdi lwong riéng trong khoang 135 kg/m® dén
176 kg/m’ [6]. G& véan ép dung ché tao md
hinh bay thudng c6 bé day 2 mm va c6 khdi
lwong riéng trong khodng tir 670 kg/m’ dén
1007 kg/m’ [7].

3.1. Két qua cia thiét ké so bd

Viéc udc luong khéi luong ban dau cho
md hinh may bay lugn dung dong co di¢n co
s3i canh 1.8 m ¢6 thé duoc thuc hién dya trén
viée thong ké khdi lwong hoan chinh ciia mot
s6 md hinh may bay luon dung dong co dién
ché tao bang vat liéu gd & mot sb website ban
mo hinh bay nhu Hobbyking [8], Alibaba [9].
Theo d6, cac md hinh bay luon dung dong co
dién c6 thé duogc théng ké khoi luong theo sai
canh nhu sau:
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Sai canh (m) Khéi lwong hoan chinh (g)

1.30+1.50 650 -+ 900
1.60 +1.80 750 + 1000
1.90+2.10 850 +1300

Tir cac yéu cau thiét ké cuia mé hinh may bay luon dung dong co dién c6 séi canh 1.8 m néu
ra & phan trén, khdi lugng thiét ké ban dau cua mo hinh c6 thé dugc udc lugng 1a 850 grams +
50 grams v6i khéi lwong cua timg b phan duoc tong hop ¢ bang dudi day:

Bang 1: Khéi lwgng ban dau ctia md hinh may bay lwon thiét ké

Stt Tén thanh phan Khéi luong (g)
1 | Khéi lugng rdng 425

2 | Servos dién (3 cai) 60

3 | Bong co dién, chong chong 80

4 | Pin Lipo 195

5 | B6 nhan tin hién (Rx) 20

6 | Bo diéu toc dong co (ESC) 50

Cac thél}g sé thiét ké so bo vé hinh hoc va lua chon canh, hé théng Iuc déy cua mo hinh may
bay luogn thiét ké dugc cho ¢ Bang 2 (tham khao [4]).

Bang 2: Thong s6 thiét ké so’ bé cia may bay Iwon dung dong co dién c6 sdi canh 1.8 m

. Sai canh duoi Sai canh duoi
Sai canh (by) 1.8 m ngang (b,) 0.4m dimng (by) 0.143 m
Cungcdnh |y | _ | Pudingang |y | Dudidimg |, 9
| mii (cw tip) = miii (C ip) = mili (Cy ip)
& | Cungcanh 02 m £ | Dudi ngang ol2m | = | Pudidimg | o
2 |_80¢ (Cw root) ' 2| 20¢ (Clroo) | 2| goc (Cvrn) |
< Bién dang NACA | o Bién dang NACA | © Bién dang NACA
R= canh 4415 = |_dudi ngang 0009 lg duoi dung 0009
) . A=t = . A= s . A= ~
< Géc d.at canh 10de | @ Goc dat dpm 0.0 do Q Goc’ dat §u01 0.0 do
El G ngang (i) dig (i,)
Goc venh . Tay don dudi Tay don dudi
canh (T'y) 0.0d6 ngang (1) 0.575 m dtng (1,) 0.530 m
Goc ngoac n Chiéu dai Trong tam o
cinh (Ay og) | 0% than(ly | 03 M thiét ké (CG) | 2270
Van tdc thiét . 100 m + Phuong phap | Phong
Ké (View) | L1 TVS Caodobay | 50 cht canh tay
Pong co dién | 180 W ESC 30A Chong chong 9x6

Do muc tiéu cta bai viét 1a tmg dung
phan mém thiét ké dd hoa 3D vao thiét ké
mo hinh bay nén & bude tiép theo phan phan
tich dic tinh 6n dinh/diéu khién ctia mé hinh
may bay luon thiét ké s& khong duogc dé cap,
cac két qua thu dugc tir [4] cho thdy mo hinh
bay thiét ké thoa dic tinh 6n dinh tinh, 6n
dinh dong; cac bé mit diéu khién (banh lai
dd cao, banh 14i luon) dugc thiét ké co do
nhay dap tmg diéu khién phu hop véi tiéu
chudn diéu khién doc, diéu khién lin/huéng

ciia may bay. Poc gia quan tim dén noi
dung nay c6 thé tim doc [4] dé biét thong tin
chi tiét.

O cac phan tiép theo cua bai viét, tac gia
s€ trinh bay cach thirc xdy dung mo hinh
thiét ké bang phan mém do hoa 3D cia mé
hinh may bay lugn dung dong co dién co sai
canh 1.8 m; lam thé nao dé udc luong khdi
luong thiét ké tir mé hinh 3D; ciing nhu
cach uée luong cac thong sb thiét ké khac vé
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moment quan tinh khéi luong, trong tdm

3.2. Xay dyng md hinh thiét ké 3D ciia md
hinh may bay lwgn thiét ke

Do dic thu ciia mo hinh bay diéu khién
tir xa ding dong co dién 1a van tdc thiét ké
thap (tir 10 m/s dén 25 m/s), khéi luong cat
canh cua md hinh nho (tur vai trdm grams
dén vai kilograms), sii canh tir | m dén 3 m
nén qua trinh thiét ké chi tiét cia mé hinh
bay duoc xdy dung chi yéu dua trén cac
kich thudc thiét ké ciia qua trinh thiét ké so
bd (xem Bang 2), viéc lua chon vat li¢u ché
tao va cac md hinh mau chuén vé két cu
canh cua mo hinh bay.

Vi lya chon vat liéu sit dung cho canh
1a gd Balsa 2 mm va van ép 2 mm, md hinh
mau két cdu canh ciia mo hinh bay gdm hai
“wing-spar” dugc dat mot & vi tri mot phén

Wing-Rib
(Balsa 2 mm)

/N

thiét ké thyc té ctia mo hinh bay

tu ddy cung canh, mot & vi tri ba phan tu day
cung canh; cac “wing-rib” dwoc bd tri mat
d6 tap trung nhiéu ¢ gdc canh va giam dan
vé phia miii cinh (khoang cach giita hai
“wing-rib” nﬁm trong khoang tur 25 + 50
mm & ving gan goc canh; trong khoang tur
100 + 125 mm ¢ ving gan mili canh); c6 thé
dung cac ong carbon (duong kinh tir 4 + 6
mm) hodc cac éng nhom (dwong kinh tir 10
+ 22 mm) va dung gd van €p O vung goc
canh dé gia tang do cing udn cho canh. Dé
chong xoan canh, diac biét la & cac mo hinh
bay co ti sb “aspect ratio, AR” 16n (AR tir
10 tr& 1én), gb balsa 2 mm duoc chon dung
dé &p bé mit canh. Hinh 3 thé hién két cdu
canh thiét ké ciia mo hinh may bay luon
dudi dang ban vé 2D.

Ving gdc canh
(Véan ép 2 mm)

6ng carbon Wing-Spar

(Balsa 2 mm)

[ ——

— L T

1 L —

Hinh 3: Thiét ké chi tiét két cAu canh ctia mo h|nh may bay lwon & dang ban vé 2D

Thyc té cho thiy thiét ké két cau canh
cia m6 hinh may bay luon ¢ dang 2D gap rat
nhiéu han ché vé kha nang biéu dat cac y
tuong thiét ké. Diéu nay din dén nhiéu phat
sinh trong qué trinh ché tao. Thém nita rat
kho 6 thé danh gia duoc khdi lwong két cau
canh tor ban v& 2D trén. Va do do6 viéc xay
dung mé hinh thiét ké chi tiét & dang ban v&
lap 3D co ¥ nghia quan trong trong qué trinh
thiét ké.

Phan mém AutoCAD dugc chon sir dung
trong bai viét nay. Pay la phan mém vé thiét
két 2D/3D cuia hing AutoDesk. Theo y kién

ca nhan cua tac gia, AutoCAD 1a phan mém
thiét ké dd hoa pho bién hién nay & Viét nam,
thém nita AutoCAD rat dé& tu hoc thong qua
cic gido trinh [5]. M6 hinh thiét ké
3D/AutoCAD cua canh md hinh may bay
luon dung dong co dién c6 sai canh 1.8 m
duoc thé hién ¢ Hinh 4, trong d6 hinh 4.a. thé
hién mo6 hinh 3D hoan chinh cua canh; hinh
4.b. thé hién md hinh 3D két ciu cénh chi tiét
ctia Hinh 3; va hinh 4.c. thé hién phan két cau
& phan gbc canh vé6i vat lidu 1a van ép 2 mm
va cac ong carbon gia cudng kha ning chiu
ubn canh.
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Hinh 4: M6 hinh thiét ké& 3D cuta canh mo hinh may bay lwon séi canh 1.8 m

Két cdu than ctia mo hinh may bay luon
d4m nhiém vai trd chinh 1a ddm bao d¢ bén
cho viéc lép canh, cum duo6i, ciling nhu chua
cac thiét bi dién tr phuc vu cho viéc diéu
khién mé hinh bay (servo, ESC, pin Lipo, bd
nhan tin hiéu, dong co dién). Mot diém can
cht y nra 1a than cua m6 hinh may bay luon
thuong c6 hinh dang khi dong gitip giam luc
can, dam bao kha nang duy tri thoi gian trén
khong ctia md hinh bay trong diéu kién c6 gio.
Va do do, than cua md hinh may bay luon
thuong c6 dién tich mat cit ngang than nho,
tiét dién tron. Dé co thé dap tmg duoc cac yéu

to trén, tac gia dung van ép 2 mm dé tao cac
tiét dién ngang than, tao cac dudng sudn doc
than; ding gd balsa 2 mm dé 6p vo cho than
(xem Hinh 5).

Cum du6i cua mo hinh may bay luon thlet
ké dam nhiém vai trd gitt 6n dinh doc va 6n
dinh huéng cho mo hinh bay. Banh lai do cao
duoc thiét ké co dién tich phu hop, giup dam
bao kha ning diéu khién ngoc/chii cho mé
hinh. GO balsa 3 mm dugc chon dé ché tao
cum dudi cua mo hinh may bay luon (xem
Hinh 5)

Hinh 5: M6 hinh thiét ké 3D cta than va cum duéi cia mé hinh may bay lwon sai canh 1.8 m

Tuong tu md hinh thiét ké 3D cua canh,
mé hinh thiét ké 3D cua than va cum dudi cua
mo hinh may bay lugn dung dong co dién co
sai canh 1.8 m, duoc xay dung trén
AutoCAD, da giup nguoi thiét ké dién ta day
du cac ¥ tuong thiét ké (Hinh 5.b.), ddng thoi
cd dugc cai nhin “thuc” cua két cdu thén,
cum dudi trudce khi ché tao (Hinh 5.a). Hinh 6

thé hién mo hinh thiét ké 3D & dang ldp hoan
chinh cac by phan cua m6 hinh may bay luon
sai canh 1.8 m (trong truong hop nay, 16p vo
op balsa 2 mm cua canh va than trong mé
hinh duoc chuyén sang dang khong nhin thiy
dé co thé quan sat duoc chi tiét két cau bén
trong)



Tap Chi Khoa Hoc Gido Duc Ky Thudt ( 23/2012)
Truong Dai Hoc Sw Pham Ky Thudt TP. Ho Chi Minh

Servo banh

Péng co dién

l4i lwon phai

Servo banh
|ai d6 cao

Servo banh
1ai lwgn trai

tin hiéu
diéu khién

Hinh 6: M6 hinh thiét ké 3D hoan chinh cia mé hinh may bay lwon sdi canh 1.8 m

Trén co s& ciia mo hinh thiét ké 3D hoan
chinh, viéc danh gia lai céc thong so thiét ke
lién quan dén khoéi lugng, vi tri trong tam,

3.3. Panh gia thong s6 thiét ké tir mé hinh
thiét ké 3D
Viéc danh gi4 lai khdi luong ctia mo hinh
bay tir mo hinh thiét ké 3D dugc thyc hién khi
xac dinh duoc vat liéu st dung. PSi voi mod
hinh may bay luon dung dong co di¢n co sai

moment quan tinh khdi lwong ctia mé hinh
may bay luon c6 sdi canh 1.8 m c6 thé duogc
thuc hién dé dang véi d6 tin cy cao.

canh 1.8 m, vat li€u st dung la g5 balsa 2
mm/3 mm/5 mm c6 khdi luong riéng 1a 150
kg/m*; g6 van ép 2 mm c6 khéi lugng riéng 1a
753 kg/m’; delcal ding dé pha mé hinh bay c6
khéi lwong 13 125 g/m?; dng carbon gia cudng
c6 khéi lwong riéng khoang 1528 kg/m’

A | B [C— D E_ | F G H ] 1 " J Lk | L M N o P

1 Part ro(kgfm3)  V(m3) Xeg i Yeg I Zea i m_ifke) | boci(kem2) | Iy i(kgm2) | lzz i (kg.m2) | (Xeg Ixim_i)|(Yea_ix(m_i) (Zcg lxim_) (m_i)x{dx)2 (m_lx(dy)2| (m_i}x(dz)}2
2| Than(vanep) 753 5.7BATFE-05 | -295.6524 o 14054  0.04355933 2.53103E05  0.001989874  0.001988025 -12.87841961 o 0.061218278 8.89144E-06 9.0577E-05  8.16856E-05
3 | Than (Balsa 2mm) 150 0.000240889 | -343.5512 0 1544 003613339 2.80962E-05  0.001899521  0.001834897 -12.41366802 0 -0.055789948 4.64475E-06 0. o.
4| Than (Carbon) 1528 3.70708E-06  -577.0485 o 21437 000566442 S.21733E-07  0.000136023  0.000136123  -3.26643432 [} 0.016129314  2.50406E-06 0.000588706 0.000597202

Dongco +
5 | chongchong | 4340.134684 1.84326E05  -15.9194 ° ° 0.08 8.01393E06  LO0172E-05  LOOL726-05  -1273552 0 ° 1.32751E-05 0.004485153 0.004471878
6 | Cum duoi Balsa 150 0.000129809  -848.3236 o 34226 0.01947128  0.000236816  3.938B1E-05  0.000247076  -16.51794475 [} -0.066642336 1.7422E-06  0.006917686 0.006515943
7| canh(vanep) 753 214264605 -281.0816 0 305611  0.01613404 | 0.000584043  24204E-05  0.000605431  -4.5349827 [} 049307411 5.04285E-05 1.83634E-05 1.33206E-05
& | canh(Balsa) 150 0.001022349 -280.5903 ° 27.5869 015335228  0.0278505 0000381628 0.028209  -43.02916193 [} -4.230513981 3.31611E-05 0.000155479 0.000122318
5 | Canh (Carbon) 1528 2.33263E-05 | -285.6143 o 25.9311  0.03564263  0.002980956  3.68116E-05  0.003017448  -10.18004349 0 -0.924252483 6.06943E-06 4.55132E-05  3.50438E-05
10| Canh (Left Aileron) 150 8.91358E-05 | -317.4587  -703.8748  -23.5451 001337037 0.000165208  4.37849E-06  0.000168891 -4.24453975 -9.411065338 -0.314806659 0.006625733 5.82027E-05 0.006680895
11 |canh (RightAileron) 150 £.91358E-05 | -317.4587  703.8748  -23.5451 0.01337037 0.000165208  4.37B49E-06  0.000168891 -4.24453975  9.411065338 -0.314806659 0.006625731 5.82027E-05 0.006620893
12| Servo Elevator | 3443526171 0.000005808  -331.235 o 25004 0.02 161333606 104667E-06  1.04667E-06  -6.6247 [} -0.090008  1.40454E-06 0.000125868 0.000124463
13| ServoAllerontrai | 3560.903558 5.6165SE-06  -277.622  -526.4988 -25.8195 0.02 10678706  164333E-06  1.00867E-06  -5.55244  -10.529976  -0.51639  0.005547369 1.61232E-05 0.005556796
14| Servo Aileron phai | 3560.903558 5.61655E-06  -277.622 5265012 | -25.8195 0.02 106787E-06  164333E-06  1.00BG67E-06  -5.55244 | 10530024  -0.51639  0.005547417 1.61232E-05 0.005556845
15 PinLipo 2877.804014  0.00006776 -170 [ 25 0.135 277713605 0.000133705  0.000145746  -33.15 0 04875 210172605 0.00134335  0.001322332
16 ESC 38EL9E7S78  0.00001288 141 ° 25 0.05 5.37083E06  9.08333E-06  L3920BE-05 105 -L125  4.62550E-06 0.000624544 0.000619919
17| Receive 759.9506032 2.63175E-05  -282.26 [ 6.2496 0.02 2.165476-06  5.39208E-06  G.8SG67E-06  -5.6452 o 0124992  7.32017E-06 2.52147E-05 1.78946E-05
18| EagleTree 0 0000015 | -336.235 13.0012 8.9996 0 0 0 0 0 0 0 0 ) 0
13| Decalcinh 0135 0533205642 -280.5303 [ 27.5863  0.06665071 3.02837E-06  2.73403E-08  3.0557IE-06  -18.70154137 [} -1.838686339 144127E-05 6.75751E-05 5.31625E-05
20| Decalthan 0125 0108104283 -295.6524 o 14054  0.01351304 173804E09  146341E-07  146309E-07 -3.995161514 [} 0018991221 2.75831E-06 2.80989E-05 2.53406E-05
21 Decal cum duoi 0125 0114611462  -848.3236 0 34226 0.01432643 3.14068E08  8.2615E-039 | 3.24639E-08  -12.15345098 0 0. 1.28186E-06 0. o.
2| 083618827 _ 0.032087032 _ 0.00467832 0036618627 -211.0104293  4.8E05  -10.77156341 0.024474401 0.020070827 0.044263453
23 Xac [ xg T v [ 2g | [ voxikgm2) T iyy(kgm2) | 1zz(igm2) |
2 25271 | -252.2479913 | 574032605 | -12.88174428 | o.osese1a94 | o.0247a9747 | |
26 [vitri 1/a.chord] [% c6_chord |
27 | _2sen | | 2a79% |

Hinh 7: Bang Excel diac tinh khéi lwong cta tirng thanh phan cua
mo6 hinh may bay Iwon thiét ké

Nho vao tinh nang xac dinh thé tich,
trong tim, moment quan tinh khdi lugng cta
cac khéi ran trong AutoCAD nén céac thong
s thiét ké ban d4u ctia mo hinh may bay luon
sai canh 1.8 m dugc tinh lai nhanh chéng tir
thiét ké 3D thong qua tap tin thong ké Excel
dic tinh khéi lwong cta ting thanh phan cua
mo hinh bay (xem Hinh 7). Két qua phan tich
tir bang Excel cho thay khéi luong cia mod

hinh may bay luon 13 836 grams (thip hon
1.65% so voi khéi luong so bd 1a 850 grams),
vi tri trong tAm tng v&i phan b tai trong nhu
trong mo hinh thiét ké 3D hién tai 1a 24.79%
(so v6i trong tam thiét ké so bo 1a 25%); cac
moment quan tinh khdi lwong quanh ba hé
tryc ctia mo hinh bay 1an luot 1a Ly = 0.05656
kg.m’; I, = 0.02475 kg.m’ I, = 0.08089
kg.m?.
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Khéi lugng ctia md hinh méy bay luon
tinh tir thiét ké 3D chua xét dén khéi luong
ctia phan keo dan, va mot s6 khéi lugng phat
sinh khéac trong qué trinh ché tao. Theo kinh
nghiém cua tac gia, phan khéi luong gia ting
nay thudng trong khoang 5% khdi lugng udc
tinh tir thiét ké 3D. Va do d6, dbi véi mo hinh
may bay luon, khéi lwong ché tao s& nim
trong khoang 878 grams, nim trong vung
khéi luong uwdc lugng so bo ban dau. Trong
tam ctia m6 hinh bay dat dugc tu thiét ké 3D
1a trong ving trong tam thiét k& ban dau. M6
hinh thiét ké 3D hién tai (xem Hinh 6) s& 1a
co s& dé bd tri cac thiét bi 1én mé hinh bay &
giai doan ché tao.

3.4. Xuit ban vé ché tao va ché tao mé hinh bay

Mot két qua gia tri khac thu dugc tir mo
hinh thiét ké 3D 1a khoang cach Zcg tir trong
tam ctia mod hinh bay dén duong doc than
(trong truong hop nay Zcg la — 12.88 mm).
Diéu nay cho thay trong tdm hién tai cia mo
hinh bay dang nam trén so voi duong doc
than (hay noi cach khéac, duong luc day chong
chong ciia mé hinh bay dang nim dudi trong
tam magt khoang 12.88 mm theo truc Oz). Do
d6, can diéu chinh goc dat dong co dién cua
moO hinh mdy bay luon theo hudng ngodc
xubng mot goc khoang 2° + 3° dé phwong cua
duong lyc ddy ndm ving lan cdn cua trong
tam.

Mot khi cac théng sb thiét ké da duoc xac thue tir mo hinh thiét ké 3D, viéc xuat ban v& ché
tao mo hinh tir thiét ké 3D duoc tién hanh d& dang va nhanh chong. Hién nay, da phan cic may
cit laser dung dé ché tao mé hinh déu tuong thich voi cac tap tin & dinh dang DXF cua
AutoCAD. Pay ciing 1a mét lgi thé ciia AutoCAD so v6i cac chuong trinh v& thiét ké khac.

Hinh 8 du6i day thé hién ban v& cit
“wing-rib” ctia két ciu canh cia m6 hinh may
bay luon c6 sdi canh 1.8 m, ban vé nay duogc
thiét 1ap dwa trén kich thudc cua tdm g balsa
2 mm va kho cit ciia may cét laser hién co &
phong thi nghi¢ém Hang khoéng, nha CI,
Truong Pai hoc Bach khoa Tp. Ho Chi Minh.
Cu thé, kich thudc balsa 1a 80x1000x2 mm;
khé cit cia may cat laser 13 600x400 mm.

L ¥ - T E{
Hinh 9: M6 hinh may bay lwon c6 sai canh 1.8 m sau khi dwoc ché tao hoan chinh

Hinh 9 thé hién mé hinh may bay lugn
dung dong co dién co6 sai canh 1.8 m sau khi
da dugc ché tao hoan chinh. Két qua can tai
khéi lwong va vi tri trong tdm tir [10] cho
thdy khéi lwong cia mo hinh may bay lugn
sau khi ché tao hoan chinh 1a 870 grams + 10
grams; vi tri trong tAm nam trong ving thiét
ké ban dau (xem Hinh  10)
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Hinh 10: Can tai va xac dinh vi tri trong tdm ctda m6 hinh may bay lwon sai canh 1.8 m

4. KET LUAN

Thong qua qua trinh thiét ké ché tao hoan
chinh mé hinh may bay lugn dung dong co
dién co sdi canh 1.8 m dugc trinh bay trong
bai viét nay, viéc ung dung phan mém v&
thiét ké vao thiét ké mo hinh bay 1a rat hitu
ich. Piéu nay da giup cai thién dang ké cac
nhuoc diém cia quy trinh thiét ké truyén
théng, cu thé: (1) gitp thé hién duoc day du y
tuong cua ngudi thiét ké, nho d6 ¢é thé quan
sat dugc mo hinh trude khi ché tao va hd trg
kha nang chinh stra thiét ké dé dang; (2) giup
udc luong tét khoi luong ché tao cua mo
hinh, nho d6 danh gia khdi luong thiét ké so
bd ban diu ma khong can chd dén khi ché tao
moé hinh hoan chinh, qua d6 rat ngan thoi
gian thiét ké mo hinh, giam chi phi ché tao;
(3) nho vao thiét ké 3D, viéc phan b cac tai
thiét bi trén mo6 hinh bay dé dua trong tam
ctia md hinh vé ving trong tim thiét ké c6 thé
duoc tién hanh nhanh chéng trén may tinh, va
két qua phan bd s& 14 co so dé tién hanh lip
cac thiét bi khi mo hinh dugc ché tao hoan
chinh; (4) cac két qua phan tich vé moment
quan tinh khéi lwong va vi tri trong tdm cua
mo hinh bay thu dwoc tir thiét ké 3D c6 ¥
nghia trong viéc phan tich dac tinh dap Ung
cua mo6 hinh bay, cling nhu xac dinh goc dat

TAI LIEU THAM KHAO

dong co; (5) nho vao thiét ké 3D ma viéc xuét
ban vé& thiét ké sang cac thiét bi gia cong tro
nén dé dang, day ciing 1a xu hudng phd bién
hién nay trong linh vyc thiét ké/ché tao mo
hinh bay.

Tir thuc té 4p dung cho mo hinh may bay
luon c6 sai canh 1.8 m, quy trinh thiét ké/ché
tao mo hinh bay tmg dung phan mém v& thiét
ké 3D dé xuét trong bai viét nay (xem Hinh
2) ¢6 thé duoc 4p dung cho moi thiét ké mé
hinh bay. Hon nita, quy trinh trén con cho
phép phat trién hoan thién bang cach két hop
v6i cac nghién ctru chuyén sau vé dic tinh
khi dong luc hoc, vé két cau thong qua viéc
xudt ban v& thiét ké 3D sang cac chuong trinh
phan tich dac thu cua cac linh vuc trén. Day
cling s& 1a hudng phat trién trong thoi gian
sdp toi cua tac gia nham hudéng dén chuan
hoa quy trinh thiét ké/ché tao mo hinh bay
phuc vu cho cac nhu cau nghién ctru trong
Trudng Pai hoc, va nhu ciu dén sinh.

Két qua trinh bay trong bai Vlet nay nam
trong dé tai nghién ciru khoa hoc cip Truong,
bai hoc Bach khoa Tp. HO Chi Minh nam
2011
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