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Ly doch n Qtai

Ténla t ht m d ¢nghién cucgtinh ng\y ng cao trong khoa
hcvagic ph,  ©ghiQ %ﬂ o@jia quan tam phatii. Th c ti n cho th}
qua trinh thi} kJ/]- chl]tl-b wa t ntd cac salskhong mong mun n ke |
tam kh i rhgéc h . rg¥tc )§/Lhaysa|sh|nhhc o SJlcacypt bH
"ix ngln h mg‘&;ctll]o JJU . 'n ‘nbchuyd nggaténla.

V.ivdhtcln v~ “mmykhi qupydBU/h " ilbh c t&h, cac yp t
bH “iK ngnh cotigay nérmoé-mendm_n g, | cqcon gl g@db
khéafns, | ~ miduhlBbwa thdn chi pha hy chli triic tén'la. Trong
biclnhVit Nam Ingmnigm ¢h@ongnghténl a,vi cnghiéncu
sauln h "~ Mmg€@acacypuf bH “ik ngla dy thi nhAn [t bfo tinh" n
'nh, an , tircdy g alvayth dghi m.

Do LQt , Nighiém cou hivh 1ingdn g e€h g diagodo dac Yu
Xt )Miong vachuﬁl lrigquayquanh thcovamuténioa t htem d,
t ngtmpd It iea ch n nRm goép pn hoan thin -~ ¢ khoash ¢ cho thit kJ]
chI]tLb va kWkh ch ng mo hinh ténla t r @ ki gth BEt]g a Vit Nam.

ni _ hg@ghiénc u

ni "~ hmg@ghiénculamdhinhténla t ht mifrdg nlgn ¢ h nhi
i urda , k hQ khigd halti  nfy° tfng thap.

M c L2 c lmwrighigmbu

-M,c L Xay H ng cadc mo hinh tinh toan va mg phg Kk igava L
L nglchcbhaycaténla t ht m d/[h fih Bacylptnilb [ r €n g
vOmkb km3yg ,rdylLchc Khfosatfn h " mg@acacyut bl “il
x nggaténla t h t/imcadthamlsqu b bayvasc n g mg@&ao
LngkhlcochuWi ng quay quankr,.c; n8&nh gi §/hedo L €a

-PH-rnvmgh|encu Hin "ng&ng m¢ dagowvahtin " nge
khéafns dos bH "ik ngvachuwi  rng quay quanhtc ¢ aténla
t ht m d, bBhvQL ngl& b cod lién quan.

N, i dung nghién ¢ u

-Nghiéncuftngquan@ténla t ht m doh Quingl clBa@ v
cng g€huyd  ng.

-Xaydng ph€ehng phs8p, mthHIBnhhenng nkh:
v" m! h3nhngté&hchhealytluyt Lv™ ch<€hngqgt r 3
L nglchcbaychoténla t htm d, .

-Kiwhchng c¢c8c ph<€hn_qgivend§iphtinhgdan. ° n ¢

-Nghiéncuhin “hg&n g * tgésol, ng vakhoafin s do cac yu
t bHl “iK nggayra

Ph€hng ph8m nghi °n c

Ph€hng p h Sugronglgdnadnd atrém phan ticly thuy/i, tinh
toanva mé phngs , " ngthik/fh pvimts d li uth cnghimph c
v, kiWwh ch ng mo hinh.



2

h nghoacvalhocai ng a Qtiiludn an

-Luch 8§ nQxitkva phatrivd ¢ 8c p h<€hn gu, mdhhilp ng
t 2 nh Ht ot§nnhg kabl2ch bcoth/\épdngchoten’la thtm d,
ri °ng v~ odayto hbt@hndighungi Cac mé hinh ly thiywa
congct 2 nh “tcra§ tng Eh&phep phan tich chijtcac hin 0 € nd
| chcphcth n g (rhg%lkhoafms

- KJ3 qui nghién cu trong luh an gop pfnlam sangtc h /ljct ®hng t &
gi acacy/ut bHl “iK ngvachuy | rg quay quanh,tc ¢ aténla t htm
do;t L - L €ahuy/Jangitks thud nhAn hoan thin thi} k/] nang cadinh
nLngf'{,htpvéI; tincdy trong t<€hng | ai.

B ¢ cg aludn an

CHU tric chinhcaluh&angmphinm Lfu, 4 chl@hvagh K
| ¢, tham kHo 76 tai li u.

C h ©h nNghiéh c u t ng quan Qvbeh Qtighién cu

C h € h nXg@ly d2ngbai toan va cac mo hinh nghiénuc

Chehn@yddingc h€hng tr3nh ngvakWhchings8n,

Ch<€ehnRpansichcn g mg@ a dangdols bHl "ik ng va
chuyw  ng quay quanh_tc

CHh 4y NGT NG QUANV VI N mNGHIENC U

Ch€hngtrinnbayk h§i ni m vQ t°n | a th
tr2 c¢cblu tr¥%c v° c¢c8c b, phdn ch2nh
nguy°n IT hodt L, ng v phdm vi _ng
n"y. n'ng mnhyi clolg€lgngi thicuuckhk?
L ng h ¢ v° L, ng | ¢ h ¢ bay Lang I
chblt LiWm Lhn gilfn LJn m: h3nh s8§u
to8n kh2 L ng nh€e ph€ehng ph8p panel
ph, ng s . )

B°n c¢cUYnh L-, ch€ehng n"y c¢clng gi. i
h3nh ¢ adi:nth‘é'angh)tmnBIt hi n, nh+€e b
v kh i '€ ng (h3nh 1.1).

Nghi°n ¢c. . u vQ t°n | a thtm d, vXr
yJJu |7 c¢c8c n, i dung v~ cRMhpgchf WS na
t°n |-0ladaT™MO2do H ¢ vi n K: thudthuwuc
Ch€ehng tr3nh Khoa h ¢ v’ c¢ctngtrang h’
c8c giai -pO@HN t. 2012

Nhinchung,c§ ¢ nghi °n ¢ u vQ wakhnat €Fmc
c.a t°n | a thtm d, ch, yJJu d a v~ o
Chea ph©®n t2ch v"™ khlo s8t trong ¢
th, B°tnj.cYnh L-, c8§c vbln LQ Ii°n qu
tamv~-® c¢8c LHc Li Wm qu8n t2nh kh8c cl
tiJt v° ¢, thW h-a trong c¢c8c ph€hng
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Hinh1.2. Hi Mn t

L[48h g

k °nh cﬁhuy@n

T. nh ng khdng tr ng néu trén, leh &n o trung th ¢ hi n cac ni
nh€e sau:

g lrch clt torfgmeaiki b @d- L
p h€hiid pp hcdagronptham e |

m 1 h3 nh
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cho ténla
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k h2ngl t h:u: I @JRecac Yt bHi
hg&uan tinh trong qua trinh bay

ng&n g My khodafins,
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t bHi
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CHhuNG 2:
W nghi °n

n

“ndith i kivsh ch ng mé hinh Bag d i’ uth cnghiml «
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ik ngvas t h a yc alcac

L & firhh ‘ghi @

cl hnl]gthlen [c&€ tham s

7] khoafn S trong chuyd | rig tén | a

t h ’dcmacqm

I K ng; " ng th i QMuHIcéch tip oh d atrén vic KT h pmé hinh
tinh toanmoé ph ngva moé hinh phantichlythijt r o n g

c_ u L

ng

p hi@rtrcg €@io
XAY D- NG Beél

pmg@rehde¢ 2 ch
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TOCN Vé MD +

C

t

rong t

I °n

a t°n | a do c &chuy/WNn tL nbgbltqula'yi qgxu
yJJt c8c b”"i to8&8n kh?2 ILJng I Icudmc
r3nh b"y c8c ph€ehng ph§omoL\g gn [pih <
8p panel k/Jt h p v,i c¢c8c c¢clng th
c h ¢c; c¢c8c m? h3nhmoIh|nh6g b kdcoc: t hp hc€ e
§p x8c L nh tfn s’ daot rl, cnng ri °ng
Xay d ng bai toan nghién cu
Hinh2.1H3 nh d nh-02.°n | ca TV

n"i t€ ng nghi°n c¢c_u mrtontgfa gtdfm &
tm €2 TYhu, ¢ LQ t " ANghi °n c¢_. u,
(Sounding Rocket) L<€a thiJJt b p
u thdp d. i u k h 2CN.Qug20/iht figgscao
a t°n | a b€hg dWeWihiloy tr°n

Bd cg§c t ham sX ch22h cva t°n

Tham s Giétr’

Kh'i ° hg€ 27.3 kg

n ‘©ng kinh than 0.12 m

ChiQu dai 2.018 m

Kh'i = hg@hu c phong 16.7 kg

Th i gian chay ca thu ¢ phong 425 s

Lc ¥ g ch 5925 N




ChiQu dai rmy phong 6 m
Go6c phong 83
Chiud " i ml i 0.408 m
ChiQu dai than 1.610 m

Dint2ch c8nh Lul 0.0124

] I = 0.0619Kg.M?
-Mm 2 ’
Mo en qu § n FU: nh Iyy: | 2= 5.37kg.|||2

V tritr ngtamb a fu (tthht ml | 1.2880 m

Do mXu t°n | a thtm d, xem x®t t
(de, | 15 km) W."nd hngdmgi@dhehiola p h Yt
L congv’'bQ hnuytwWn L't m§i qlulsity Ic. akh!ng
b,gua trong qus8§ tr3nh t2nh to8n v~

Ch2nh v3 vdynayNtCrSoncgh | usdn dg§mmg c 8§«
H t a Ixyzvli°m kgt a L, It WW; ttr rgtt
t " ex¥Yzv,i g c toa LI HUit ta lxgy,zn®m
v. i g ¢ t phondgthinha2Hi v~ tr 2
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Z Y,
Hinh 2.2. C8&§c hM trAc tZa Li.
Céacl cvamémenk h 2ng €actrctrongh t a | lién K} L & tinh
theo cac cong trc sau:

X = Cx r\2/2 Sef Y :Q K/Z %f Z :g: \2/2 §
2 N’ v @D
L=C o Set b M :QnT Set et N % 2 SHpe

Tronghtr cta  fc  ,lcnangvalcdn ‘lc€ex®8bh bhhe sc:
rv? N?
Za:CLT St K =G > R (2.2)

Trond,C-En “kl& cnangvalcdngaténla.
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Cacyput bHl "ik ng "db8Mdintrénhinh3, tr odhgl L - :

x ng kngidh, La) , | (ck, /Xy kh (&, ng
' M

0

-~ \
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-~ N

W &4 0
'a:E -arcsire—=— @hi g D
2 &ld?+ 4 0
g ay -
_ y
Pitch
g)

(chdc ngdce)

Hinh2.3. Cacy/u tXb't X Kong.

22.Ph€hng phn8hp cxB8cct BEln mglkchzc L
221Ph__ ng ph8ponpganelningicb38 n kh?2 L

Ph€hng ph8p B ngi ' ’ '
t T n@ dong quanh céacdv thwkhi
. ng c6 hinhghgphctth nh€
bay hay tén la bRag cach phan chiad
mHuvd thwthanh nh@ panel nh, m |
panel mang m phfn t k8 d (hinh
2.4). Cacqi[ thikhiapdng ph
phap paneldong khéng nht; dong *
chly d ng.

N - C

ko Pthr*eehnngg @CL{) %??nef:" Hinh 24. TY hi p canh- than

n®n cbhv@din nh€e sau. thixblb a v finh
(1- Maz)./ XX +./yy +_éz 0 (23)
Trongl -Mal = s” jIMachh’,m thJ]] vdn/tj.cinhi,

lac8c LYo h" m ri°ngyeblp 2 theo c8c t
Th/jvdht c ¢ acac phnt k8d:
-n"iv iphfnt k8d dthgdayyi "o € Llhn: v
. f.(x)d x
I N 9 o\, V2
g(x-x) J(l M)r g
-n"iv iphfnt k8d dthg panelvi "o € Llhn: v

/o (24)



KoL f.(x, hd & #h
/n_Fn N ) 2\ 2 ) 2
{(x- 2 41 m2)gy ¥ 748 05
1- K, . zdxd#”
D n(uyu_h)z e
Lokl h"m phonphfh8€theag ,KI' "atilng s

H s apsHIC, L ‘& x @lcthed cong the sau:
3} v
(1@ wb v+ ow) ?D 1(26)

222Ph ng p h § pitdXthanpHin x&en m
L. ¢ dn chinh dlncatenlabao gm ba thanh pfn:

=G G, & @)
°bex’§1h:t pth€hng ph&8hspadmel ,

L. ¢ dn ap st
masawvah s | cdn Ix8ycnh theo céc cong tle th ¢ nghi m sau:
n. 3 0.023 S
C, =0.053 Al 14'6'\"%2 + > 22 (2.8)
darv? 8 &’ o S
x-, "' 0 ? mac 0]
C 2 - =
Cp, =(0.12 +0.1342) khiM, 4
2.9
C, _0.25 khiM, 2 (29)
> M,
2.23.Ph pmeg) tinh toan cac thanh pln k ing khd@ing ¢ong
L c k hng phdp tuyh khéng d ng va mémen chuc ngéc khong dg

thc d ng lénthantén lad atrénly thuyf Mu nd&bMLdEntrong ht a

L lienkkf nh+€ sau:

Zooy = 7 AS( N W ¥ dx

S (2.10)
Myoay =7 S(X) W( ¥ xd>
body
a ma@ ch¥%c ng-c nh€ sc:

Cac h s | c phap tuyh va méme n
l . .
CZ(body) 1V S nS( )9(8V 'q)) dX
. ef body (211)
Moy =—5—— AS(X(aV -y xd>
" IVIS Ly
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Tathul ‘& c® bamlh s k h 2ng khdng dngcho than tén la

4 8 |
Cza'*(bOdY) = S | n S( >9 dx Q:-r( body o ﬁ )( xd
ref ‘ref body S’ef Irzef body ( 2 12)
4 -8 '
Cop ooy = =z~ 11S( X xdx G ooy a5 K xc
Sref Iref body S’ef fef body

Cacl® ham h s k h 2ng khéng dng theo thi gian cho cant/ u * i
x § cnhtheo hiu_ ngkhi °~ hg® sung

N o 2n; %

C (i) T T e NC y dy CZ in T P2 dy
“ t Iref Sref firr;] ( ) q*(f ) Sef Irzef fin ﬁ )) (2 13)
npox _ 2 '
Cma,(fin) = thlctal nCZ(Y) dy G iy = M ﬁ )) d
Iref Sref fin ) $ef I?ef fin

H s mémen quay quanh,tc khéng dngv ~ Y ham ca nol ‘&
tinh theo cong thc:

(2.14)

-ongp
C, == A (y) ydy
Sref Iref fin
222Ph_ _ ng p h 8mendntongquamttic d>c

A
'\
1‘ l‘
’ W
® B \
W\
L/ 14
— A |
o

g/
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']
—
~
1
)

Hinh25.c n h emgoatachdong'ti ml ba #1° r© §lc c.§nh
D atrénd Ili uth cnghim, h S mémen dm_ng quanh frc d cva
bi ° it ‘@xacl’ nh:

C, =G'sin(n,) (2.15)
a_( 3 dbodySfin
C* =(13.9%] -3.174, 40.03@;))T (2.16)
ref “ref
Trongsll'- ,g-c tbld aBiinfgn gli@nt; |~ L€
di n tadcvaSgl8nhlL Ludii v~ di n t2ct
c u n"y L€ c¢c | a ch n t€hng _mgs v, i
| € ng c&hh QButi guay quanh tr_c tron
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L nh yh=@rctarfal/ pkhib>0vaj,= p-arctar( & ).khib<O0,

v.abl " g-c tblin ¢thinhms)c tr€ t cUnh

2. 3. Mingheémdg alténla t htm d

231. Mohinh6btt do c - mffﬁhnhhg@’asz‘haykhf “hge
Hph€hng tW3myhe&xdydygnh € sau:

Fo+F + ¥y firo, 2 ” 15,3 mid

M2 +M° +Il5dditb v ( 3° @ : (2.17)
= i g, 1 (o
Leyalyl Fn | €t | 7 -k -men qué timmdpanv -
L F omvaD®l © kh i #z®& -mgnvguBent FraiM®b™ n
| Fn | € t -mén lda Iv'c mMiXFvaAMIAg dh €sivil
men ngorl@lavédt hc ;vdn rlavéet ty -tc;a L., khtng

Od¥%¥%ng LW ch™ v tr2z t a L, g ¢ gadn
thu ¢ cplh™-nvg; tr2 tr ng (Kin@2B)ban Lfu ¢

| TrXing t©Om cva
: khXi thuXc

Trng tO©m ban C'OL’FU‘~~
cva t°n | oca

Hinh 2.6. M6 hinh ténda cung nhién M.
2.3.2. Mo hinh chuy\ = pgoccaténla t ht m d,

Khi nghi°n ¢ _u LHc t2nh L, ng | =c
h€ ng c.a s, bifjn L" i kh’' itam|&€ nngg,” cL H
L t4i v° tr2 t ¢ th i c¢c,a tc - ngln@n

b b e b
F*+F =

Meam, 08 (¥ %

Ligpv " v trcd “trc’8mg LtY®ml € ng t_
quanh t h® i Li Wm nghi °n c¢_ u

Sau khi°mhega tr, c t(218)tLa t hhu€Hng)

ph€hng tr3nh L, ng | ¢ h ¢ m*@ t[ chu

(2.18)
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X - mgsing =n{u Hw H)

Y + mgcosg sin £ =n{ " n¥u  py

Z +mgcosg cosf =m{ W +p 17 gy

L=p - ar(1, 15) 1 g

M=1g4 +p(l, F (p? r?}

N= 4,0 K pa(l, 1.} Igr
Tr ong)g(,YlLZ-T:c§c | ¢ LKVvhNRI cﬁqm@men kh2z L
ong h tr_ wv,wica8cl vdni °tn ck, frh; edo (3§
n t ¢ g-¢c theo c¢c8c tr_,c trong h

S° d.ng c8c gilf-ahilltndg W R hin i Jn
ph&p ttha/] t hu L €¢ _ap-pch€tbmg vt'r Agn& starue€’

b+A b-A"aB B &

(2.19

>,§|

) |
pa

tr
v d

d+Aa+A bB aB [C; (2.20)
p=L/1,
Trong L- c§c h s° c¢.,a h ph<€ehng
_Qs, 8 a|

0
o & (% &) g4 Pag
Co, QSef | C QSef lr G QS

_ a |, ¢
Bl - Iy |y mV P ? y E
QSef é é I 6 mrFef §
B,= -p eq_aé - 8 th Gt 1
mv g & 1, 22l ( ) :
e a D
C,=¢Wm, coy, &, T 2 COS/, el T, oS/
é (; Q&ef f g Iy Iy
é é T D : @gef Iref
C,=é[C, sin/, €sinj. € —F-=< sin 4
2 i m, ?A QS @; c ; Iy y
Th(‘)ngqua/| |cl,‘|g h' pER&BHng at rx38mch L nh L

i t°n | ph®h!hgchyue
tSm ra nguy°n nhon
hi u _ng gO©y ra b’

L. ng wmec Sagh (kh
| €’ ng_ n"vy, ta s¢&
s, c¢clng nh€e c8c
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Khi t°n - a quay marhifntrs c daoi Ly
h™ s& tg&gch t "nw;%/ F—n sKhiriLt®>ngt hdn
nghi °n ¢c. u ¢, ng he n t fn
2.3.3. MO hinh cht @i |

ML  h3nlhi Wh8bo®y d, ng qu: LYa: sh b,

F.+F, 409 &f, (2.21)
tronmgl L-kh i Ir€"ng @°h | caa t°nFl a

| = 1 ¢ LXy dol "L, Ingc ckhplat” Ulgy imgp ,th™ @, t r
Ph€hngahlenhc gi [i theo ph€ehng ph

s a v.,i L, c¢ch2nh x §dt bdce2cthgb be&,

t ¢ t°wW= V(t)af,b piheh@ghltezaonhvi Jt | Ui n

Fa(Vor) JFe(t)

m(t)  m(Y)
24 KJfludh ch€ehng 2
Ch €h i gi i2hi u:
-Cacthamshinhhc-kh'i "~ hggh tr, cta  lcac | cva médmen
ticgng.Cac8hgdl "ik ng v~° c¢c8ch m! “bttinhbayid: a

r~- ng v° L€a v o ph©n t2ch.

-Ph€ehng p hﬁtp)pqmmgtheﬂ)anthcnghlm Vik § cnhtln
b h s k h2ngthodj'vd1tcrngwth i gian tinh toAmgdy, bao gm
hi u_ ng khéng dng va mémen ¢m_ ng.

-C8c m! nbBcrihc: MB hinh 6 et t do md [ chinh xac s
bi/h thien khi ~ hg&y tritr ng t K tmh quén tinh va cho phép tlchoh
thuch [ i cac yp f bEl “iX ng; M6 hinh chuyM g gocxay d ng h
ph€hng tr 3Whantkhcnp h myea Mhoaﬁn S, X §hcgocL
thh , @ tcl-hhtvaf@s quay, M6 hinh chdl Wi %ay d ng cac tham’s
C hl,'nbaqu 'S bay.

CHhuNG 3: XBYCBhuNG TRCNH TE&ENH T
MO PH, NG VAKIgM CH. NG
31.Ch<€hng 2tnrh3 nt ho §tigva ki\lshch ng
311.Mé6dch__ng tr3nh t2nh to8n

V(t)= (2.22)

Ch€hng tr3nh t2nh to8&8n kh?2z Hinhng I
3. C8c th"nh phfn | ¢ kh?2 L ng kh?tn
(Il ¢ ¢cfn nh,t, | ¢ ¢cln L8y v"™ c¢c8c t
sung trong ch€ehng tr*nh t2nh tog8n t
th ¢ nghi m.
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Ch€ehng tr3nh MAFE-AB------- R
- - / B, code K
-Kicht h €hinbh  «, tah b Bay ! (PPPane) :
-Goct bigogt r € Utrcaicgécl ¢ hi i
canhl u * i | C8c ctng thlic LT thuyt
-Vdm’dﬁngt‘décvdm’gf)c‘:y b§n th c ngh'i\/iC8csch'l’ #
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