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Abstract. The certification of the controlled model of hellcopter usually concerns necessity to cer-
tificate elastlc characterlstics of hellcopter’s rotor blade. The use of data from experiment usually
ralses ‘certain significant errors, therefore the use of data from the frequency test plays a role more
appropriate, especlally, In the identification of olastic characteristics of hellcopter's rotor blade.

In this paper, we wish present a solution for the problem by identlfying the forms of experiment natural
osclllation and the forms of theoretical natural oscillation.

The selected criterla are general criterla that are equivalent to the sum of separated criterla; each
criterion Is sum of square error, which recelved from equations natural oscillation of the rotor blade.

In other words, the resolution problem of the Identification of elastic characteristics of rotor blade ls
brought to the resolution problem of extreme value and the determination of minimum function (14).

By this way, It allows us to get more accurate elastic characterlstics of the rotor blade.

1. DAT VAN bl

1.1, Pféu khién mém cdnh quay vél bal todn glé tr] riéng

Chiing ta xem xét bai todn gid trj riéng cla mdt thanh mém md phéng cénh quay tryc th¥ng.
Tryc = huéng doc theo tryc céng cda thanh, tryc y vudng gée véi mit phing quay cda céch quay.
M8 hinh toén cia dao d8ng udn cong cénh quay cé dang (ngoai lyc bing khéng):
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Trong dé Uy 1& djch chuyén tinh tién cda cdc di€m trén cénh quay theo tryc y, ET 1d d§ clui'ng khi
un theo truc Y, m Ia trong lwgng cénh quay, N 13 lyc ly thm. Didu kign giéi hen t8n tai khi khéng
cé tdi tai 2 mit mép cénh quay

Qzo = Q= =0, My, = My, =0,
véi | - chidu dAi cdnh quay. Nghiém riéng md phdng séng dao déng sé tim & dang

Uy (z,t)0, (z) coswt, (2)
& a6 U, va w 1A dgng dao déng riéng vd tin 88 dao d¢ng riéng.
DYt (2) vdo (1) véi chc digu kign giéi han ching ta sé dwa vije gidi bdi todn xéc dinh dang dao
ddng ridng vé vigc gidi bai todn cye tri
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Dé gidi bai todn cyc trj véi gid trj ridng ching ta xem xét ti€p dén phwong phdp chuyén thanh
mém twong ty sau.

1.2. Phuong phép chuyén tuong tu

Dé cé thé nh§n dwge h§ phrong trinh tich phan diing phép néi suy, trén thanh mém theo tryc
z ching ta chia thinh nhi¥u doan bt ky vA thiét 1dp mét lwéi z; = 0,23,23,... ,aN,ZN4+1 = 1, Vi
. i + = T
tao mét lwéi za/a, Z/3, .+« ) Big1/ar e s ENG1/20 & dBY Tiyyya = E—*;Ll. Ti-1/2 = z—i+l
DYt hi = @i = 2i-1; hiy1/a = Tig1/a = Ti-1/2 chiing ta hiy xét 1 phén ti cda thanh mém gilta céc
ti€t difn ;4172 VA %13, 48i véi phln tik ndy thl phuong trinh cén bing lyc trong ti€t dién 1a

Zi41/2
v v 9%U,
Qi+1/2 - Qi-l/ﬁ - m(z) 9t3 dz, (8)
Ti=1/2

@ 1A hop lyc udn trong thidt dién.
Ding ménh 4% tich phén trung binh ta nhin dwgc phwong trinh

B L gu . _qt,,), i=%F, )
0t? hiy1)a
Zi41/2
[ -
Rl = e m(z)dz. (7)

Ei=-1/2

Trong phuong trinh (6) qua bidu thic d8i véi QY 5, QF_, 5 cée gid trj Uy dwge dwa vio tei
che didm chinh cda luéi véi cde hé 88 dwge nhin blng cdch xdc dinh tich phén,
Phuong trinh bién d8i twong ty (3) ¢6 dang
1
L; = Ry, 6#1’""'2 F m(@fﬂ/g = Q?.Un) = 0. (8)

Hé phuong trinh trén thyc t& 1a mdt h§ cé thé gidi duwge véi mét 88 gidi han mirc ty do. Dic
trung cda hé phwong trinh ndy 1A 46 cing cda thanh mém, dé gidi né cin phdi st dyng mét 88
phuong phép d¥c biét v mdt trong 88 cdc phwong phép dé 1 phwong phdp Nordchic-Gihra.

1.8. Chon chuén

Gi4 thidt cc théng tin ban diu & dang bing vé N dao ddng cye di¢m riéng cla cénh quay md
cée dang thic dao déng cia né dwge xéc dinh béi két qud cda thyc nghigm tin 88

Wy, Uy,'l J=1,NF. (9)

Néu (9) cé nghidm cda (3) véi céc didu kign giéi han va cdc dudng dic tinh ubn thl cde phuong
trinh (3) v& (4) thda mén ddng nhft. Tuy véy, do v} dudmg d¥c tinh udn dé cho khéc bit véi thye
t€ cho nén khi thay thé (9) vdo (8) véi céc didu kién gi6i han twong wng (4) tao nén céc sai 88 kép.
Khi d6 chiing ta xéc djnh duge cfu tric cda phidm him t8i wu d8i véi dang dao déng j (7 = 1, NF)
duéi dang

N
Ly =Y L} +(AQy)* + (AQy)% (10)

1=2
& a6 sai 88 kép xuflt hign do khéng thyc hién cdc digu kién giéi han.

Anh huédng cta ting L, trong phiém him chung phy thudc vio kidu cdnh quay. Do vy phi€ém
ham chung cé dang
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I=Y" oy (11)

Chiing ta xdc dinh Ly = max Ly (j = 1, NF), khi L; = L;/Lm. Ching ra dénh s8 lai I; theo thi
ty suy gidm. Chon chui 88 {ay, 7 = 1, NT sao cho

NF
0O<a;<1, Y a;=1, (12)
& diy ay > ay4y. L

Gid trj cda céc h§ 88 trong lwgng oy dwge chi dijnh cy thé tiy theo d8 tin cly vA 48 chinh xéc
cla dang dao déng thi nghiém ;5.

Chufin (11) d¥c trung trwdce hdt 1A sy sai lach gitra cdc dao ddng ly thuyét v dao dfng thye
nghigm. Khi dé cuémg d¢ d¥c tinh uén b(z) = (EI(z), m(z))™ n¥m trong (1) chia dyng céc giéi han

b(a) < b(z) < (), (13)

& d6 dya theo giéi han duéi va giéi han trén cda tham s8 thi bdi todn dBng nhft céc dwdmg d¥c tfnh
uén dya trén co' s& ddng nhit héa dang dao ddng ly thuydt v dang dao déng thyc nghiém cé dang

b* = argextr I(b)

b(z) < b(z) < b(a)

(14)

2. ALGORIT CUA QUA TRINH TOI U'U HOA CHUAN DONG NHAT

Ching ta xem xét algorit xdc dinh cdc dudng dfic tfnh udn t8i wu héa chuén (11) trén co sé
phuong phép tinh ghin ding cdc phuong trinh v cdc didu kién giéi han, Céc gid trj t8i wu cila dudmg
d¥c tinh dwge tim ki€ém trong giéi han cdc dung sai dwge lya chon truée.

Bai todn gid trj cye ti€u cda him I véi diSu kign (18) thyc t€ 1 bai todn 1§p trinh khéng tuyén
tfnh véi cdc gidi han d& dwgce don gidn héa va khi d6 bii todn s& gidi dwge, Trong khi gidi bdi todn
lién quan dén chu&n I, chuln I ¢6 chita dyng mét 88 diém cyc trj vd chiva dyng 88 lugng 1én bién
khi 46 vi§c tich phén r&i trd nén khé khiin va ching cé dang khéng thufn tign cho vige 1§p trinh,
d€ gidi quyét bdi todn t8i wu trong didu kign ndy ching ta 4p dung phwong phép tim trye tidp cia
Hook - Jive. ;

Algorit cda bii todn t&i wu cé dang:

1. Dwa ra nhitng 88 lifu wu tién cda cde dwdng d¥c tinh bling céch tinh ly thuyét.

2. Tinh chufin L; (10) d8i véi timg dang dao déng thyc nghigm.

8. Xéc dinh L = max Ly, L; = L;/L va dénh 88 lai theo thit ty gidm din.

4. Céc dudng d¥c tfnh uén tinh todn dwgc 1A cdc tham s8 phdt vd dwge gidi han trén vi dwéi
theo diu kign (13).

5. Tinh ham t&i thidu 7 (14). .

Mgt lin tim kiém dwgce coi nhu 14 két thic néu nhw cdc didu kign cda céc lin thd nghi¢m thda
mén. Lin thi nghi§m thé 1 dwge ti€n hanh ngay sau lin tim ki€m ké ti€p v tién hanh theo phwong
phédp: chufin do dwgc so sdnh véi gid trj xéc djnh cda 1in do truwéc d6. Néu gid trj cda hdm dich
tai 1in do ndy khéng khéc bift v&i gid trj co bdn clda ham dich tai lin do truwée dé thl Iin tim ki€m
ndy duwge coi nhw 1a khéng “thanh cong”. Trong trwdng hop ngwee lai thl lin thi nghiém tiép theo
dwgc tién hanh A€ xdc dinh xem chufn “thanh c8ng” ting lén hay gidm di. Lin tht nghi§m ndy cln
thiét d€ xdc djnh @3 tin cfy vd xdc djnh xem chufn “thanh cng” cé t8t khéng. Lin thi nghi§m
thi 3 dwge tién hanh sau khi khéng “thanh c6ng” & 5n tim ki€m ti€p theo trong giai doan suy gidm
gid trj cda tirng bién. Vige tim ki€m coi nhu 14 két thic néu trong nhidu l&n thi nghifm vide do gid
trj cda tirng bién cho thfy 1A ching gidm di hon so véi lin do truée dé.
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8. KT LUAN

Biing céch ti€p cfn nhu trén cho phép ching ta ti€n hanh xéc djnh chinh xéc cdc dudmg dic
tfnh u8n vA cling bing chinh cdch ndy ching ta ning cao hifu qud cda céc b gidm chén (trong hé
théng di8u khi€n cdnh quay) cfing nhur trigt tidu dwge cée dao déng téc déng lén cénh quay trong
chuyén déng.
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