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TOM TAT

Bai bao nay gidi thi¢u mdt mo hinh s6 moi phan tich chuyén vi ubn cia tim vat liéu chire nang vaéi cac dac tinh
vat li¢u thay doi theo chiéu day tam. M6 hinh nay dua trén phuong phap khong luoi s dung ham ndi suy Moving
Krlglng (MK) két hop véi 1y thuyet bién dang cat bac nhat don glan (S- FSD) Céc vi du s6 duoc thuc hién dé so

sanh két qua dat duoc véi cac két qua cua cac nghién ciru d cong bd nham kiém chimg sy chinh xac cia mo hinh
phan tich dugc d& xuit.

Tir khéa: Chuyén vi; tdm vét liéu chic ning; 1y thuyét bién dang cat bac nhat don gian; ndi suy Moving
Kriging; phuong phap khong ludi.

Static bending analylis of FGM plates based on the meshless method and simple first-
order shear deformation theory

ABSTRACT

This paper presents a new numerical model for analysing static bending of Functionally Graded Material
(FGM) plates which material properties vary through the thickness. This model employed the mesh-free method
with Moving Kriging (MK) interpolation with the simple first-order shear deformation(S-FSD) theory. Numerical
examples are solved and the results are compared with reference solutions to confirm the accuracy of the proposed

method.

Keywords: Deflections; Functionally graded plates; Simple first-order shear deformation theory; Moving

Kriging interpolation; mesh-free method.

1. Giéi thi¢u

Vit lidu bién ddi chtrc ning (Functionally
Graded Material- FGM) 1a mét loai composite
6 dic tinh vat liéu bién d6i lién tuc trong vat
thé do d6 sé& loai bo duge hién twong tap trung
mg suat thuong gip & loai composite thong
thudng. FGM thuong duoc ché tao tir hdn hop
gém gém va kim loai. Pay la loai vat liéu
dang hudng nhung khong ddng nhat. Hién

nay, FGM duoc quan tdm vi co thé tao ra
nhitng két cau co6 kha ning thich tng véi
nhimg diéu kién van hanh. Théng thuong,
phan tich tmg xir cta tim vat liéu chirc ning
dua trén cac 1y thuyét co ban sau: (i) TAm c6
dién (CP), (ii) Bién dang cit bac nhat (FSD),
(iii) Bién dang cit bac cao (HSD).

Ly thuyét CP (Klrchhoff G, 1850) khong
x6t dén anh hudng cta bién dang cit ngang dén
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{mg xtr ciia tim moéng. Khi chiéu day tim ting
1én, bién dang cit ngang c6 anh huong dang ké
dén dap tng cua tim. Ly thuyét FSD dé xuét
bdi Mindlin R. D. (1951) va Reissner E. (1945)
xét dén anh hudng bién dang cit nay bang cach
xay dung trudng chuyén vi tuyén tinh bac nhét
trong miat phang doc theo chiéu day ciia tam.
Tuy vdy, cac phuong trinh can biang, 6n dinh
dugc xdy dung dwa trén 1y thuyét CPT va
FSDT déu khong thoa man diéu kién bién vé
su triét tiéu Gng sudt & mat trén va dudi cua
tdm. Nham giai quyét dugc khé khan nay, mot
hé sb diéu chinh bién dang cat duoc sir dung dé
diéu chinh mdi quan hé két hop giira ing sut
cat va bién dang cit ngang. Gia tri hé s6 diéu
chinh nay phu thudc vao cac thong sé nhu:
hinh hoc, tai trong tac dung, diéu kién bién cta
tam. Ly thuyét HSD dé xuét boi Reddy J. N.
(2000), Neves A. M. A. va cong su (2013) xét
dén anh hudng bién dang cit ngang bang cach
xdy dung céac trudng chuyén vi bac cao & trong
mit phang doc theo chiéu déy clia tAm, hodc
theo mat phang ngang cua tim. Cac phuong
trinh can bang, 6n dinh dya trén truong chuyén
vi d3 thoa man cac tat ca diéu kién bién. Tuy
vdy, viéc phan tich Gng xtr cia tim dya trén
cac 1y thuyét HSD nay rat phirc tap do s
luong bién s6 & cac phuong trinh cin bang, 6n
dinh tang 1én, chéng han ham chuyén vi duoc
xdy dung trén ly thuyét HSD dé& xuat boi
Pradyumna va Bandyopadhyay (2008), Neves
va cong su (2012-2013) s dung 9 an sd;
Reddy (201 1), Talha va Slngh (2010) str dung
lan luot gom 11, 13 4 an s0.

Du cho mot s 1y thuyet HSD khac st
dung ham chuyen vi gom 5 an s6 tuong tu
nhu 1y thuyét FSD ching han nhu: 1y thuyét
bién dang cit bac ba (TSD) (Reddy J. N.
,2000), 1y thuyét bién dang cit ham sin
(Zenkour A. M., 2006), 1y thuyét bién dang
cat ham luong gidc (Mantari J. L., Oktem A.
S., Guedes Soares C., 2012) va (Mantari J. L.,
Oktem A. S., GuedesSoares C., 2012). Tuy
vdy, phuong trinh can bang, on dinh dat duoc
tir cac 1y thuyét ndy van phtrc tap hon so véi
ly thuyét bién dang cat bac nhat (FSD). Ly
thuyét bién dang cit bac nhit don gian (S-
FSD) dugc dé& xuit dau tién boi Huffington

N.J. (1963) v6i ham chuyén vi chi gdm 4 4n
s0. Khac voi 1y thuyét FSD, thanh phan goc
xoay dugc biéu dién thong qua thanh phan
ubn va cit tao nén truong chuyén vi trong mit
phang, chuyén vi ngang cua tim.

Mit khac, khi khao sat Gmg xir mit 6n
dinh cta tim FGM chiu tac dung cua tai trong
phan bd phi tuyén trong mit phing tai cac
canh bién cua tim, Chen X. L., Liew K. M.
(2004) ciing khang dinh ring phuong phép
khong ludi-stt dung trudng chuyén vi xay
dung dya trén toa do cua cac nut roi rac trong
cAu tric s& tranh dugc nhitng sy phuic tap vé
s6 khi sir dung cac loai phan tir trong phuong
phap phan tir hitu han. Gu L. (2003) giéi thiéu
dang thirc méi cua phuong phap khong ludi
dva trén dang yéu Galerkin két hop voi ham
ndi suy Moving Kriging (MK) goi 1a phuong
phap MKG. Mot trong nhimng wu diém cua
ham noéi suy MK 1a thoa man tinh chét cua
ham delta Knonecker, khic phuc duoc nhimng
tro ngai vé diéu kién bién trong yéu xay ra dbi
v61 phuong phéap khong ludi.

Noi dung bai bao dé xuit mo hinh phan
tich chuyén vi ciia tim FGM dya vao ly
thuyét S-FSD két hop voi phuong phap MKG.
Mo hinh vét li¢u chiic nang dugc trinh bay &
muc 2. Ly thuyét don gian bién dang cat bac
nhat dugc trinh bay ¢ muc 3. M6 hinh phan
tich dugc dé xuat & muc 4. Vi du sb duoc thuc
hién dé kiém chtmg do tin cidy ciia mo hinh
dugc trinh bay ¢ muc 5. Sau cung 1 cac két
ludn thu dugc tor mé hinh dugc nghién cuu
néu trén.

2. TAm vit li¢u chirc niing

Xét mot thim FGM duoc ché tao tir vat
liéu kim loai va gém c¢6 chidu dayh . Mat dudi
va trén clia tim hoan toan 13 kim loai va gém.
Mit phing Xy ndm ¢ giita tam. Chiéu duong
cua truc z hudng lén trén. Trong bai bao nay,
ty s6 Possion’s v dugc xem 1 hang s6. Nguoc
lai, modun dan hdiE, mat d6 khdi luong p
duoc xem 1a thay ddi lién tuc theo chiéu day
tam FGM véi luat hdn hop Voigt hay theo
luge d6 Mori-Tanaka. Theo d6, moédun dan

hdi E(z), mat do khdi lugng p(z)duge xac

dinh nhu sau:
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p(2) = Py + (P = Pu)V; (2)
Trong d6 chi sé mvac dai dién cho thanh

(0 5+% j 1a thé tich thanh phan gbm;n Ia
h

chi s cua ham mil, thé hién sy gia ting ty 18
ctia phan thé tich; z 13 bién toa do theo chiéu
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Hinh 1. Quan hé giita V, va ty 1é chiéu day z/h theo chi sén

Hinh 1 biéu dién sy thay do6i ctia thé tich
thanh phan gom V, déi véi ty so chiéu day
tam FGM khi tri s6 n thay doi. D6i véi gia tri
n rat 16n n>100 thi V. rat bé - c6 thé xem
nhu vat liéu cua tam chi bao gém la kim loai.
Pbi véi gia tri nrat bé n<0.01- c6 thé xem
nhu vt liéu cta tdm chi bao gém 1a gém. Su
thay d6i ciia viéc két hop gitra hai vt liéu kim
loai va gém 14 tuyén tinh khi n=1.

3. Ly thuyét bién dang cit bac nhat
don gian

Dbi voi 1y thuyét bién dang cit bac nhat
FSD, truong chuyén vi ctia tim (uy,u,,u, ) co

thé dugc biéu dién doi voi 5 bién s6 nhu sau:

U (% y,2)=u(x y)—zow,(x, y)/ox - (3)
U, (%,y,2)=u(x,y)—zow,(x,y)/ ox  (4)
Us(x,y,2) = w(x,y) (5)

Trong d6 u(x,y),v(X,y),w(x,y) la nhirng
an sb chuyén vi ciia mat giita ciia tim theo cac
phuong X,y,z twong ng; ¢, (X, ¥), ¢, (x,y) la
céc goc xoay cua phap tuyén cua mat phang
gitra tam theo truc x,y. Ly thuyét bién dang
cit bac nhat don gian (S-FSD) str dung cac gia

thuyét sau dé lam don gian ly thuyét bién
dang cat bac nhat (FSD): (i) chuyén vi theo
phuong dtng gom thanh phan chuyén vi do
uén W, va cit W, gdy ra, nghia la:
w(x, y)= W, (X, y)+W,(x, ). (i) thanh phan goc
xoay chi do thanh phan chuyén vi do uén gay

ra: ¢, (X, y) =—ow, (x,y)/ ox
@,(X,y)=—owW,(x,y)/dy;. Vi vAy cac cong
thirc (3), (4) va (5) co thé viét lai nhu sau:
u (X, y,2) =u(x, y) +2¢,(x,y) (6)
U, (%, Y,2) =V(X,y)+ 29, (X,Y) ()
Us(X, Y, 2) = W, (X, Y) + W, (X, Y) (8)

Khoéng gidng véi ly thuyét FSD, truong
chuyén vi dugc xac dinh theo cdng thac cong
thac  (6)-(8) chi géom 4 an  sé:
u(x, y),v(x, y),w, (X, y) vaw,(x,y). Bai vi thanh
phan goc xoay 1a dao ham bac nhat cua thanh
phan chuyén vi do uén tuong thich véi su roi
rac caa ly thuyét bién dang cat bac nhat don
gian (S-FSD) tranh dugc hién twong khoa cét
(shear locking).

Dua trén gia thiét bién dang nho, méi
quan hé gitra bién dang va chuyén vi duoc
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biéu dién nhu sau:

ou _ow,
x o
, @_Zazwb
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Cong thuc (9) viét dudi dang ma tran nhu
Sau.
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Mobi quan hé két hop thiét 1ap dua trén
luat Hooke bé1 phuong trinh sau:
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Trong dok 1a hé s6 hiéu chinh cét.
4. M6 hinh phén tich
4.1. Ham dang MK

Phuong phap MK duogc dung dé xay dung

©=D,(2)y

(1-v)/2

(12a,b)

rz[rxz TyZ]T (13a,b)

(14)

(15)

ham dang va cac dao ham theo Gu L. (2003) va
Tongsuk P., Kanok-Nukulchai W. (2004). Gia

thiét ham phan bd u(x;)dugc xép xi trong
mién conQ, sao choQ < Q. Gia sir rang cac
gia tri cia ham s6 duoc ndi suy dua trén cac
e[Ln])vsinla
téng sd diém nut trong mién Q, . Ham no1 suy
MKu"(x), ¥x € Q, duoc xéc dinh nhu sau:

gia trj tai cac diém nit X; (i

u"() = p' YA+ (OB Ju(x)  (16)
Hay
0= 3, (X, a7

Trong d6®,(x)la ham dang MK, duogc

xac dinh nhu sau

®,(x)=[p' (A +r' (x)B] (18)
A, B dugc dinh nghia nhu sau:

A=(P'R7P) PR (19)
B=R™(I-PA) (20)

Trong d6 | 1a ma trdn don vi, véc to
p(X) la da thirc vai m ham co s6 :

P’ (X) =[ Py(X), P,(X), P3(X)..... P, (¥)]  (21)

Cu thé, dbi voi ma tran P kich
thudc nxm, c4c gié tri cua ham co s¢ da thuc
(13) dugc cho boi nhu sau:

p(X) P, (X) Py (X,)
b pl(zxz) P, (:Xz) P (:Xz) 22)
pl(xm) pz(xm) pm(xm)

Véc to r(X) trong phuong trinh (16) dugc
dinh nghia nhu sau:

M () =[ R(X, X), R (X, %), R(X,,X) | (23)
R (Xi , X j)la‘l ham tuong quan gitra cac cap

clia n nit x;va x;né dugc biéu hién bang

cac phuong sai cia cac truong gia triu(x):
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R(x;,X;) =cov[ u(x,),u(x;) |va
R(x;,X) =cov[u(x;),u(x)]. Cé nhiéu cach
dé xac dinh ham R(X;,X;) nhung phuong

phap ham Gauss 1a phuong phap thuong st
dung vi tinh don gian, hi¢u qua

R(x;,X;) = e (24)
véi: =[x -x;|, va 0>0la h¢ sb

twuong quan. Trong bai bido nay st dung
p' (x)1a mot ham bac hai nhu sau:

P () =1y, %%, y*, xy ] (25)

Ngoai ra, ma trénR[R(Xi,Xj)Jnnduqc

biéu dién dudi dang twong minh nhu sau:

1 R(Xl’xz) R(Xl’xn)
R[R(xi,xj)J: R(xf,xl) 1 . R(xzz,xn)
R(X,: X)) R(X,,%,) 1
(26)

Déi v6i bai toan tim FGM, khong chi dao
ham bac 1 dugc sit dung ma con dao ham bac
2 cta ham dang cling dugc thiét 1ap nhu sau:

¢|.i (X) = i Pj,i (X) Ajl + Zn:rk,i (X)Bkl (27)

G (X)= i Pj.ii (X) Ajl + i hei ()By (28)

Can luu ¥ anh huong ctua hé sb tuwong
quan 6 d6i véi ham dang 1a rd rang. Mot trong
nhitng diém quan trong nhat cia ham dang
MK, d6 1a s& hitu tinh chat Kronecker’s delta.
Diéu nay sé& loai bo nhitng tré ngai déang ké
nhit ciia hau hét cac phuong phap khong ludi
khi ap dat didu kién bién dé giai bai toan co
hoc. Pé chting minh cho diéu nay, chung ta
khao sat lai ham dang MK xac dinh béi biéu
thure (18).

50 =D P 0)A + YR8, (29)

Hay biéu thtc (29) c6 thé viét dudi dang
Sau:

[®,(x;)]=PA+RB (30)

Trong d6 ma tran va dugc dinh nghia
boi cong thuac (19) (20) va (22). Thay cong
thirc (20) vao (30) ta dugc:

[@,(x))|=PA+RR*(I-PA)=1 (31)

Bieu thic (31) din dén tinh chat
Kronecker’s delta xac dinh bdi biéu thirc (32).

O (x)= & 1khii=j 32)

PR o khi #

Ngoai ra, ham ndi suy MK s¢ hitu tinh
nhit quan, nghia 14 c6 thé xay dung lai bat cir
ham c6 béc thap hon. Bé don gian, thudc tinh
nay c6 thé tom tat nhu sau: Néu u, dat dugc tur
da thirc c6 bac nho hon hodc bang m nghia la

u=Pa (33)

trong do, P dugc xac dinh tir cong thic
(22) va o l1a hé s6 bat ky, thi sy xap xi d6 1a
chinh x4c. Sy x4p xi ciia truong chuyén vi
nhu sau:

u"(x) =p’ (X)a =u(x) (34)

Pic biét, néu s dung ham p(x) 1a ham
tuyén tinh khi xay dyng ham dang MK thi tat
ca hang s6, s6 hang tuyén tinh c6 thé xac dinh
lai hoan toan:

n n

DH00=1D6(x)x=xD4(X),=y (35)
j j j

Mit khac, mot trong cac yéu to quan
trong ddi véi phuong phap khong luéi 1a mién
anh huodng, trong do ban kinh mién anh hudng
dugc dung dé xac dinh sb lugng cac nut roi
rac trong pham vi mién ndi suy dang xét. Ban
kinh mién anh hudng d,, dugc xac dinh nhu
sau:

d, =ad, (36)

Trong d6éala hé s6 cua mién gia dd,
thong thuong & nam trong khoang tir 2.0 dén
3.0. Gia trid_la chiéu dai dic trung cho
khoang cach cac nit v6i diém dang xét.

4.2. Cdac phwong trinh roi rac
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Nhitng chuyén vi trong hé toa do tong
quat trong mat phang gitta dugc xap xi theo
biéu thire (17) trong d6 :

u=[u" VW w:]T (37)
Va
Trong do:
4. 0 00 0 0 ¢
B'=| 0 ¢, 00 B)=|0 0 ¢,
by $, 00 0 0 4,

Vi bai toan chuyén vi, dang yéu duogc
bic¢u dién nhu sau:

[ 6e"DedQ + [ 5y DydQ = [ 5uTmidQ (41)
Q Q Q

Trong do

m D h/2
= b2 °| D= | D,(2)cz
B D -h/2

h/2 h/2
D" = j D (z)dz B=- j zD_(2)dz  (43a,b)
-h/2 -h/2
h/2
D° = J 2°D, (2)dz

-h/2

(44)
voi

m{l" H (IO,II,IZ):hj'zp(z)(l,z,zz)dz (45a,b)

-h/2

(46)

uI:[uI Vi Wy Wl]T

S|

(38)

Thay biéu thirc (17) vao biéu thuc
(11,a,b,c) nhan duoc

80=ZBTu, K:iBf’u, y:iBfu, (39)
| | |

[00 0 4, Joab
"“lo 0 0 4, (40a.b.c)
uh
u=4 V' =Y N, (47)
Wy +w] !
owy /ox|
u, ={ow, /oy »=> Niu, (48)
0 |
4 0 0 0
N'=l0 ¢ 0 0
0 0 ¢ 4
00 ¢, 0
N2=|0 0 4, O (49a,b)
00 0 O

Thay thé biéu thirc (39) va (42a,b,c) vao
biéu thuc (41) bai toan chuyén vi cua tam
FGM c6 thé viét lai nhu sau:

(K-e’M)d=0 (50)

Trong d6 ma tran d6 cing, khéi lugng trong hé toa do téng thé x4c dinh nhu sau:

B")'[D" B](B" AT
K=£{Bb} = o {Bb}dQ+£(B)DBdQ

T -

B")'[D" B

K:I{Bb} B D
Q

Bm S SpS
{Bb}dQJri(B ) D*B*dQ

(51)

(52)
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5. Két qua s6

Trong phan nay, chuyén vi cia tim FGM
v6i chi sdnsuy giam thay d6i cing véi cac
diéu kién bién khac nhau dugc khao sat dua
trén mo hinh phan tich két hop gitra 1y thuyét
S-FSD v6i phuong phép khong ludi MKG (S-
FSD-MKG). Luoc dd bac 2 Gauss4x4 duoc
str dung trong phuong phép khong luéi MKG
dé tich phan dang yéu. Diéu kién bién cta tAim
dugc ky hiéu nhu sau: gdi tya don gian (S),
ngam (C), va ty do (F) . Cac diéu kién bién
nay duogc ap dat thong qua cac phuong trinh
dugc dé xuit boi Shuohui Y va cong su
(2014) nhu sau:

(i) Canh bién gdi twa don:

taix=0,avay=0,b.

_Bai toén 1: Tam FGM hinh vuong cd
chiéu day tam h = 0,0Im dugc san xuat tir vat
liéu Al / AL,O, . Thudc tinh vat li¢u cua Al la:
v,,=0.3,E, =70GPa, vap, =2707kg/m’ ,
thugc tinh vat ligu cuaAlLOla:v, =0.3,
E, =380GPava p, =3800kg / m*. Tém sir
dung s lwong diém nat 1413x13. Hé sb hiéu
chinh catk, =0.8601. Phuong phap khong
ludi MKG sir dung cac thong so:

a=3,0=3.
Két qua chuyén vi cia tim FGM ¢6 5O
liéu nhu trén véi luc tac dung vao tam FGM

V=W, =% =W, = oW, =0, taix=0,a. la luc phénvbfr) déucogiatrila P=1. Chuyén
oy vi dugc kiﬁém chung trong l?éli toan la chuyén
oW, oW, : vi cia diém chinh gitta tam va khong thu
u=w= X =W, = X =0, tai y=0b. nguyén dugc dinh nghia nhu sau:
(ii) Canh bién gbi tya ngam: _ 100w, Emh3
mvowy, = Mo, WO W_12(1—vni)P|_4'
oXx oy ox oy
Bang 1
Chuyén vi khong thir nguyén cta tim FGM so sanh véi cac phuong phap khac
Type a/h Method n=0 n=0.5 n=1 n=2
SSSS 5 S-FSDT - IGA (Shuohui) 0.1717 0.2324 0.2719 0.3115
FSDT - IGA (Shuohui) 0.1717 0.2324 0.2719 0.3115
FSDT - kpRitz (Shuohui) 0.1722 0.2403 0.2811 0.3221
FSDT- ES-DSG3 (Shuohui) 0.1703 0.2232 0.2522 0.2827
Bai bdo 0.1777 0.2402 0.2803 0.3204
%(BB/Ritz) 3.18 -0.05 -0.29 -0.52
20 S-FSDT - IGA (Shuohui) 0.1440 0.1972 0.2310 0.2628
FSDT - IGA (Shuohui) 0.1440 0.1972 0.2310 0.2628
Bai béao 0.1507 0.2058 0.2403 0.2728
%(LV/ FSDT) 4.65 4.34 4.04 3.81
100 S-FSDT - IGA (Shuohui) 0.1423 0.1949 0.2284 0.2597
FSDT - IGA (Shuohui) 0.1423 0.1949 0.2284 0.2597
Bai béao 0.1490 0.2036 0.2378 0.2698
%(BB/ FSDT) 4.69 4.44 4.11 3.88
SFSF 5 S-FSDT - IGA (Shuohui) 0.5083 0.6918 0.8099 0.9247
FSDT - IGA (Shuohui) 0.5089 0.6926 0.8108 0.9258
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Bai bo 04939 06717 07858  0.8968
%(BB/ FSDT) -2.95 -3.01 -3.08 -3.13
20 S-FSDT - IGA (Shuohui) 04614 06319 07404  0.8420
FSDT - IGA (Shuohui) 04615  0.6321  0.7406  0.8422
Bai bo 04483 06135 07183  0.8164
9%(BB/ FSDT) -2.86 -2.94 -3.02 -3.07
100 S-FSDT - IGA (Shuohui) 04584 06281 07360  0.8367
FSDT - IGA (Shuohui) 04584 06281 07360  0.8367
Bai bao 04454 06098 07139  0.8112
9%(BB/ FSDT) -2.84 -2.91 -3.00 -3.05

Bai toan 2: Tiép tuc kiém chimg két qua chuyén vi cia tim FGM c6 s6 liéu nhu Bai toan 1, hé
nit 13x13, a/h =100, hé s6 a =3, &=3, hé s hi¢u chinh cit k, =0.8601. Lyc tic dung vao
tam 1a lucq phan bd déu co gié trila P 7=1. Chuyén vi duoc kiém chtng trong bai toan 1 chuyén
vi cia diém chinh gifra tam va chuyén vi nay khong thit nguyén dugc dinh nghia nhu sau:
10w.E,_h®

W=
PL*

Bang 2

Chuyén vi chinh giita tim FGM ¢6 a/h =100 v&i cac diéu kién bién khac nhau

Type Method n=0 n=0.5 n=1 n=2 n=5 n=10

SSSS  S-FSDT 0.4438  0.6846 0.8904 1.1411 1.3494 1.4816

FSDT 0.4438 0.6847 0.8904 1.1411 1.3494 1.4816

Bai bao 0.4648  0.7132 0.9204 1.1696 1.3873 1.5357
%(BB/FSDT) 4.73 4.16 3.37 2.50 2.81 3.65

SFSF  S-FSDT 1.4302 2.2062 2.8692 3.6770  4.3483  4.7740

FSDT 1.4302 2.2062 2.8693 3.6770  4.3483  4.7740

Bai bao 1.3896  2.1405 2.7781 3.5525  4.2042  4.6257
%(BB/FSDT) -2.84 -2.98 -3.18 -3.39 -3.31 -3.11

SCSC  S-FSDT 0.2096  0.3232 0.4204  0.5387 0.6372 0.6996

FSDT 0.2097 0.3234 0.4205 0.5389 0.6375  0.7000

Bai bao 0.2066  0.3158 0.4053 0.5123 0.6088 0.6777
%(BB/FSDT) -1.48 -2.35 -3.60 -4.94 -4.50 -3.19

CcccC S-FSDT 0.1384  0.2135 0.2776 0.3557 0.4208 0.4621

FSDT 0.1384  0.2135 0.2776 0.3558 0.4209 0.4622

Bai bédo 0.1370  0.2104 0.2719 0.3460  0.4103 0.4535

%(BB/FSDT) -1.02 -1.46 -2.07 -2.76 -2.53 -1.87
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Bdang 1 va Bdng 2 cho thiy rang cac
chuyén vi chinh giita cta tim FGM khi dugc
so sanh véi két qua cua nhimg phuong phap
khac c6 do sai sb chip nhan duoc (<5%). Sai
sd nay xudt phat tir viéc ap dat gia tri cac hé
sd a, 8 trong phuong phap khong luéi MGK.
Hon ntra, phuong phap khong luoi MGK ban
chat 1a mot phuong phap noi suy nén khong
trach khoi van dé sai sd.

6. Két ludn

Bai bdo da dé xuat mot mé hinh tinh toan
chuyén vi cua tdm FGM sir dung mo hinh
phan tich két hop giita 1y thuyét S-FSD véi
phuong phap khong lusi MKG (S-FSD-
MKG). Cac vi du s6 vé tinh chuyén vl cua
tam FGM dugc thuc hién va thao luan chi tiét.
Céc yéu to anh huong dén chuyén vi ciia tim
FGM ch:fmg han nhu: diéu kién bién, chi sb do
suy giam n ciing duoc khao sat. Két qua cho
thdy viéc sir dung md hinh dé xuat méi voi sd
an s6 it hon, nhung van cho két qua phu hop
v6i nhitng két qua giai duoc tir cac phuong
phép sb khac.

Cac thong s o=3, 6=3 trong phuong
phép khong ludi MGK dugce st dung khao sat
tat ca cac truong hop tinh toan trong bai bao
nay va lubn c6 sai sb cua gia tri tn s6 dao
dong thu nhat <5%. Vi thé khi s dung
phuong phap khéng luéi MGK véi yéu cau
tinh todn chinh xac vira phai thi viéc st dung
gia tri a=3, 6=3 la phu hop.

x10°
0 :

05k

-248F

73 1 L 1 1 1 1 L 1
0 1 2 3 4 5 53 7 g 9 10

Hinh 2. Pudng chuyén vi chinh giita ciia tim
FGM véi 4 canh bién tua don
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