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Tém tit

Bai bao nay d& xuit mot ly thuyét bién dang cit bac cao hai bién dé phan tich ting xit tinh ctia dim composite.
Trudng chuyén vi ctia bai toan dudc riit gon tir Iy thuyét bién dang cit bic cao ba bién bing cich st dung
phuong trinh can bang tinh hoc. Phuong trinh chii dao dudc thanh 1ap tit phuong trinh Lagrange. Loi giai Ritz,
v6i ham x4p xi 12 ham sd mii co s6 Napier, phi hop véi cée diéu kién bién khac nhau dugc dé xuit dé giai bai
toan. Su hiéu qué clia trudng chuyén vi dé xuét va ham x4p xi Ritz méi dudc phan tich, ddnh gia. Cac vi du s
dugc thuc hién dé khao sat do hdi tu cua 16i glal va so sanh véi cac nghlen ciu trude. Anh hudng cia didu kién
bién, huéng soi, ty sd chidu dai/chidu cao dam, dic biét 1a bién dang cit dén chuyén vi va ting suét ciia dim
composite 16p dudc khao sat va binh luén chi tiét.

Tir khod: dim composite; 1y thuyét bién dang cit bac cao; phuong phap Ritz; phan tich tinh; rit gon trudng
chuyén vi.

BENDING ANALYSIS OF COMPOSITE BEAM USING A TWO-VARIABLE HIGH ORDER BEAM
THEORY

Abstract

This paper proposes a two-variable higher-order beam theory for static analysis of laminated composite beams.
The displacement fields are refined from general higher-order beam theory by using static equilibrium equa-
tions. The governing equations are established from the Lagrange equations. The Ritz’s approximation func-
tions, which so called Napier’s exponential functions, are developed for various boundary conditions. The effec-
tiveness of the proposed displacement field and new Ritz’s approximation function are analyzed and evaluated.
The numerical examples are performed to examine the convergence of solution, and compare with available
results. Effects of boundary conditions, fiber orientation, length-to-height ratio and especially shear effect on
displacement and stress of laminated composite beams are investigated and discussed in detail.

Keywords: composite beam; high-order beam theory; Ritz method; static analysis; refine beam theory.
https://doi.org/10.31814/stce.nuce2020-14(4V)-05 © 2020 Truong Dai hoc Xay dung (NUCE)

1. Gidi thiéu

Composite 12 vat liéu hén hop, dudc tao thanh tir hai hay nhiéu vat liéu thanh phan. Céc uu diém
ndi bat clia vat liéu composite 1 cudng do cao, trong ludng nhe, cach am, cach nhiét va chéng in mon
tot. Nho cdc dic diém wu viét trén, vat liéu composite dugc sit dung trong nhiéu nganh ky thuat nhu
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xdy dung, giao thong, hang khong, tau thdy. .. Trong cic dang két cAu composite dudc ting dung thuc
tién, dAm composite kha phd bién va thu hit sy quan tim ctia nhiéu nha khoa hoc. Nhiéu ly thuyét,
phuong phép tinh todn, quy luét iing xt dugc d& xuit nham phan tich ting xi dam [1, 2].

Ly thuyét dim c6 thé chia vao ba nhém chinh: ly thuyét c6 dién (LTCD) [3], ly thuyét bac nhit
(LTBN) [4, 5] va ly thuyét bac cao (LTBC) [6-10]. LTCP bd qua bién dang cat, vi viy, chi 4p dung
phu hop cho cac dam manh. LTBN ké dén bién dang cit, tuy nhién, 1y thuyét nay can hé sb diéu chinh
cat. Trong truong hop tdng quat, viéc xac dinh hé sé diéu chinh cit rit phiic tap. D€ khic phuc nhudgc
diém nay, cdc nha khoa hoc phit trién cdc LTBC. Khi dé xuit cac LTBC, mot trong céc y tudng dé
gidm chi phi tinh todn 13 gidm bién s trong trudng chuyén vi clia bai toan. Thai, va cs. [11] da dé
xut ly thuyét bién dang cit mot bién d€ phan tich tinh va dao dong tu do dam vt liéu dang hudng
kich thuéc vi mo. Shimpi [12] phén tich tinh va dao dong ctia dim ding hudng bang ly thuyét dam
mot bién va giai bang tich phan truc tiép. Nguyén, va cs. [13] da gi6i thiéu ly thuyét ba bién phan tich
tinh tAm vat liéu phan 16p chiic ning (FGM). Ngoai ra, Thai, va cs. [14] da phan tich tinh va dao dong
tu do ctia tAm vat lidu dang huéng dua vao ly thuyét bién dang cit bac cao don gian va gidi bai toan
bing Navier va Levy. C6 thé thy ring, hudng tiép cin nay chua dudc sit dung phd bién khi phén tich
ting xi ctia dAm vat liéu composite.

Vé phuong phép, phan ti hitu han dudc st dung phd bién nhét [6, 15, 16]. Bén canh d6, céc
phuong phap gii tich cling dudc cac nha khoa hoc quan tim. Zenkour [17] st dung 10i gidi Navier dé
phén tich dAm composite va sandwich chiu udn ngang. Aydogdu [18, 19] st dung phuong phap Ritz
dé phan tich dao dong tu do va &n dinh dAm composite. Mantari, va cs. [20] phan tich &n dinh va dao
dong tu do ctia dAm composite theo phuong phap Ritz véi cdc diéu kién bién khac nhau. Nguyén, va
cs. [21] dé xuét cdc ham Ritz dang luong gidc d€ gii bai todn tinh, dao dong tu do va 6n dinh clia
dam composite nhiéu 16p. Ngoai ra, Nguyén, va cs. [22] d& xuit cac ham “Hybrid” dang mii va da
thifc d€ phan tich dao dong va &n dinh ctia dam composite chiu tai trong cd nhiét. Cé thé thiy ring,
su hiéu qua ctia 16i giai Ritz phu thudc vao dic diém ctia ham dang va 16i giai nay it dudc st dung khi
phén tich tinh dim composite.

Muc tiéu ctia bai bdo nay 1a dé xuit (i) ly thuyét bién dang cit bac cao hai bién va (ii) ham xap xi
m&i dang ham sd mii co s& Napier dé phan tich tinh dim composite. Trudng chuyén vi hai bién dugc
rit gon tif trudng chuyén vi bic cao ba bién bang cach sit dung phuong trinh cin bing tinh hoc. Quan
hé ting suit-bién dang tuan thi dinh luat Hooke cho vit liéu composite. Phuong trinh chi dao riit ra
ti nguyén ly Lagrange. C4c ham xAp xi dang mii Napier dugc dé xuAt dé xap xi trudng chuyén vi. Céc
vi du s6 dugc thuc hién va so sanh véi cac nghién ctiu trude dé chiing minh su chinh x4c ctia ly thuyét
dé xuét. C4c anh hudng cla ty s6 nhip/chiéu cao, diéu kién bién, hudng soi dén chuyén vi ctia dAm
dudc khao st chi tiét.

2. Co s Iy thuyét

2.1. Quan hé iing sudt va bién dang

Vit liéu composite dudc nghién cifu trong bai bdo nay 1a vat liéu composite nhiéu 16p, mdi 16p 1a
vat liéu truc huéng va c6 hudng soi khac nhau. Quan hé dng suét va bién dang tai 16p thi K" trén hé
toa do tong thé c6 dang nhu sau:

k A (k k
[ @)
o' 0 0% )\ ¥
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trong d6 Q(k) Q(k) 1a cdc hing sb do cing gidm cta 16p thit k™ trén hé toa do tdng thé, dudc cho béi
cong thic sau:
o) = 0Mcos*a +2(0%) +200)sin*6cos?0 + O sin*0 2)

Q(k) Q(k)C0529+ Q(k)sm 0 (3)

trong d6 6 1a géc hop béi hudng soi cia 16p k7 va truc x:

(k) (k) (k) (k)
Q(k) _ E| (k) Vi By (k) E, )
(k) (k) (k) (k) ’ (k) (k)
1=vivy 1=vi;vy 1=vi;vy
k k k k k k

2.2. Truong chuyén vi
Trudng chuyén vi ctia ly thuyét bién dang cat bac cao (LTBC) theo Thai [14]:

u(x,2) = uo(x) = 2wp x(X) + g(2)ws (%) (6)
w(x,2) = wp(x) + wy(x) (7
5 3
trong do g(z) = Z (322) up(x) 12 chuyén vi tai diém trén truc trung hoa theo phuong truc dam,

wp(X) va wi(x) 1an lugt 1a chuyén vi ngang tai diém trén truc trung hoa do bién dang udn va cit giy ra.
Phuong trinh bién dang:
Ex = Uy = U)x — TWhxx T EWs xx (8)

Vaz S U7+ Wy = —Wpx+ 8 Wsx+ Wpx+ Wy = I+ g,z)ws,x ©))

Phuong trinh cin bing tinh ctia dam:
Oxxx+0x;=0 (10)

Tich phan hai vé phuong trinh (10) theo z € [—h/2; h/2] va két hop véi phuong trinh (1) véi luu y

z="h/2
Tx; = (0, ta thu dugc:
z=-h/2
/2
Nxx,x = f O_xx,xdz =A1M0,xx - AZWb,xxx + A3Ws,xxx =0 (1 1)
—h/2
trong do:
Thk+1
(A1, Az, A3) = Z 01,z g)dz (12)

Zk

Tich phén hai v& phuong trinh (11) theo x thu dugc:
Niyy = AluO,x - AZWb,xx + A3Ws,xx =C (13)

trong d6 C 1a hing s6 tich phan. Do bai bdo chi phan tich tinh dim chiu tii ngang nén N, = C = 0
[12].
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Tich phan hai vé& phuong trinh (13) thu dudc:
Arug — Aowpx + Azwg x = Cy
Phuong trinh (14) dugc viét lai :

A " Aj N Ci
uy = — -—w —
0 Al b,x Al $,X Al
Thay phuong trinh (15) vao phuong trinh (6), ta thu dudc trudng chuyén vi mdi:

¢

(52 = (2~ D+ (g = Py +
u(x,z) = A IWhx (8 A Ws,x A

w(x,2) = wp(x) + wy(x)

Thay phuong trinh (16) va (17) vao phuong trinh (8) va (9) thu dudc trudng bién dang mdi:

A3
= (A_l - Z)Wb xx T (g - A )Ws,xx

Y=+ g,z)ws,x

2.3. Cdc biéu thitc ndng luong

Ning Iuong bién dang ctia hé:

1 1 [t
= 3 f (OxxEx + OxYx)dV = 3 f (Blwb x T 2BoWp Wi xx + B3ws ot Dwf’x) dx
1% 0

trong do:

N A Sy

D= Z 0¥ (1 +g.,)%bdz
k=1

Cong cua tai trong ngoai:
L
V= —f qwp + wy)dx
0
trong d6 ¢ 12 tai trong phan bb déu trén dam.
Tong ning lugng clia hé:
L

1 L
I=U+V-= 3 f (Blwb o T 2Bawp Wi xx + ng”x + Dwix) dx — f qwp + wy)dx
0 0
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2.4. Phuong phdp Ritz
St dung phuong phép Ritz, trudng chuyén vi duge x4p xi nhu sau:

N

Wh(x) = )" 90wy (25)
j=1

we() = " g(0wy (26)
j=1

trong d6 wy,;, wy; 12 cdc thong sb can xdc dinh; ¢;(x) 12 ham xap xi thda cdc diéu kién bién khac nhau
nhu bién tya don (S), bién ngam (C) va bién tu do (F) dugc cho trong (Bang 1). Theo nghién citu [23],
ham ¢;(x) la ham két hop gitta da thiic khéa bién va ham s6 mii co s6 Napier. Tuy nhién, trong bai bdo
ndy c6 su cai tién bd qua ham da thiic, chi st dung thuan tiy ham sb mii co s6 Napier dem lai nhiéu
10i ich cho toc dd hoi tu clia bai toan. C6 thé thiy ring, phuong phap Ritz dua vao nguyén ly bién
phan vé chuyén vi. Theo nguyén ly nay, trudng chuyén vi thdéa man cac diéu kién bién chinh va lam
cho ning lugng ctia co hé dat gia tri diing sé chinh 1a trudng chuyén vi thuc va lam thdéa cic phuong
trinh cén bang [24]. Trong bai bao nay, trudng chuyén vi clia bai todn dugc biéu dién gin ding nhu t&
hop tuyén tinh ctia cdc ham xAp xi. Tuong tu cac nghién ctu trude [18, 19, 23], cac ham xAp xi dugc
dé xuét trong nghién ctiu nay théa cic diéu kién bién chinh ctia bai toan (Bang 1). Trong trudng hop,
ham x4p xi khong thda céc diéu kién bién thi phuong phap nhén ti Lagrange [25, 26] hoic ham phat
[20] dugc st dung, mic diu vy, huéng tiép can ndy 1am ting chi phi tinh toan.

Bang 1. Ham x4p xi va diéu kién bién (PKB) ctia dAm

bKB @;(x) x=0 x=1L
SS (e_%—l)(e%—ej) ws=0;wp =0 ws=0;wp =0
jx 2 u=0;ws=0;wp =0;
CF (e_jf - 1) y b -
Wex = 0; Whx = 0
" 2/ . \2 -0 -0 -0 -0 -0 -0
ce (e_jf _ 1) (ejf —e-’) u=0;,w;=0;w, =0; u=0;,w; =0;w, =0;
Wsx = 0; Whx = 0 Wsx = 0; Whx = 0

Thay phuong trinh (25) va (26) vao phuong trinh (24) va st dung nguyén ly Lagrange:
o1l
— =0 27)
Ip;

trong do: p; tuong tng v6i cdc bién s6 wy;, wp ;. Phuong trinh chii dao clia bai toan phan tich tinh dam
composite dudc rut ra tif phuong trinh (27) c6 dang nhu sau:

1 12 . .
TK 12 Kzz Nl (28)
K K ij Fj
trong d6 Kva F 1an lugt 12 ma trin do ciing va véc to tai trong, v6i cdc hé s6 nhu sau:

K} = BiI};

12 _ 2,
L K2 =Bl

L
7: K77 =Bl + DI Fj:f0 qp;dx (29)

58



Nhan, N. T., va cs. / Tap chi Khoa hoc Céng nghé¢ Xay dung

L L
Iil,- = f Pixx P jxxdX; I,-zj = f PixPjxdx 30)
0 0

Tt cac phuong trinh (28), (29) va (30) ¢6 thé thiy ring: trudng chuyén vi rit gon thu dugc phucng
trinh chii dao véi it bién s6 hon trudng chuyén vi ban dau va sb 1an tinh toan cho ma trin K giam vi
chi tinh 2/ 14n cdc tich phan & phuong trinh (30). Trong khi dé néu st dung trusng chuyén vi ba bién
nhu nghién citu ciia Nguyén va cs. [21] thi s 1an tinh tich phan 1a 3/. D€ gidi phuong trinh (28), bai
bdo nay st dung phan mém Matlab d& 14p trinh tinh to4n ma trin do cing K, vecto tai F.

3. Két qua sb

Trong phan ny, cic vi du sb sé& dugc thuc hién dé khao sit sy hoi tu va do chinh xac cia 10i giai.
Vit liéu duge st dung c6 dat trung nhu sau: Ey/Ey = 25;G1y = G13 = 0.5E;Goz = 0.2E5; v =
0.25. Kich thu6c hinh hoc ctia dAm dudc thé hién qua Hinh 1. D€ thuan tién cho viéc khio sat, cac
biéu thiic khong thid nguyén dudc dinh nghia nhu sau:

100wE,bh®  _ bh* L h bh

w = L 5 Oxx = EO—”(E’ E), Ox; = q_LO—xz(Oa 0) €Y

- 1\
M':\-:\':-b“‘ AT IR Ill \
::Q:\:}\ll L) III| \ II| II|l1|11I11I II| IIIII.'I
-~ "':___‘\‘"‘\-::\___‘ | ) 'E.'n. l'n. III 1 “
“-3?:“%‘;:33% Uy ot I
SSSPE] Ty
“‘x__ o "-u_;\,_\ - 1
———
T
s T x
©

Hinh 1. Kich thuéc hinh hoc ctia dAm composite

3.1. Khdo sdt su hoi tu

Két qua khao sit sb budc 1ap khi tim chuyén vi gifta nhip w ciia dim composite (0°/90%) va
L/h = 5 dudc trinh bay trong Bang 2. Cé thé thiy ring: v6i diéu kién bién SS bai todn hdi tu khi
j = 4, v6i didu kién bién CF bai todn hoi tu khi j = 10 va véi didu kién bién CC bai todn hoi tu khi
j = 6. Vi vy, cic chudi sb nay sé dudc st dung dé biéu dién két qua trong bai bao nay.

Tir két qua khio sit & Bang 3, c6 thé thiy ring ham x4p xi Ritz trong bai bdo nay cho két qua hoi
tu nhanh, vé6i s6 budc lip it hon ham xap xi Ritz trong nghién ctiu [21]. Do dé, chi phi tinh todn clia
s€ gidm déng ké.
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Bang 2. Khio sat s6 budc Lip ctia ham xap xi Ritz

Chi s6 j trong phuong trinh (25) va (26)

bKB

2 4 6 8 10 12 14
SS 4,776 4,777 4,777 4,777 4,777 4,777 4,777
CF 15,034 15,201 15,286 15,277 15,279 15,279 15,279
CC 1,876 1,92 1,922 1,922 1,922 1,922 1,922
Bang 3. So sanh két qua khao sat s6 budc lip
Chi sb j trong phuong trinh (25) va (26) tng véi cac PKB
Nghién ctu
SS CF CC
Bai bao 4 10 6
Nguyén va cs. [21] 14 14 14

3.2. Cdc vi du sé

Vi du 1: Trong vi du nay, chuyén vi ngang khong thit nguyén dam phan 16p (0°/90°) va (0°/90°/0°)
dugc trinh biy va so sdnh véi két qua trong cic nghién cifu trudc.
Bang 4 va 5 cho thiy rang: ly thuyét bién dang cat bic cao dugc dé& xuat trong bai bio nay cho
chuyén vi gitta nhip dim hoan toan chinh x4c véi két qua ctia cdc nghién ciu [6], [10], [15], [21].
Két qua phan tich tng sut phap oy, va ting suét cat o, cia dim SS (0°/90°%) va (0°/90°/0°)
dugc trinh bay trong Bang 6 va 7. C6 thé thiy ring, két qui trong bai bdo niy hoan toan triing khdp
v6i két qua ctia cac nghién ciu [6], [21].

Béng 4. Chuyén vi khong thi nguyén giita nhip dam (0°/90°)

. L/h
bKB Ly thuyet
5 10 20 30 50

SS Bai bao 4,777 3,688 3,413 3,362 3,336
Nguyén va cs. [21] 4,777 3,688 3,413 3,362 3,336

Khdier va Reddy [10] 4,777 3,668 - - 3,336

Vo va Thai [6] 4,785 3,696 3,421 - 3,344

Murthy va cs. [15] 4,750 3,688 - - 3,318

CF Bai bao 15,279 12,343 11,562 11,414 11,337
Nguyén va cs. [21] 15,260 12,330 11,556 11,410 11,335

Khdier va Reddy [10] 15,279 12,343 - - 11,337

Vo va Thai [6] 15,305 12,369 11,588 - 11,363
Murthy va cs. [15] 15,334 12,398 - - 11,392

CC Bai bao 1,922 1,006 0,753 0,704 0,679
Nguyén va cs. [21] 1,920 1,004 0,752 0,704 0,679

Khdier va Reddy [10] 1,922 1,005 - - 0,679

Murthy va cs. [15] 1,924 1,007 - - 0,681
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Bang 5. Chuyén vi khong thi nguyén giita nhip dam (0°/90°/0°)

) L/h
bKB Ly thuyet
5 10 20 30 50
SS Bai bdo 2,413 1,097 0,759 0,697 0,665
Nguyén va cs. [21] 2,412 1,096 0,759 0,697 0,665
Khdier va Reddy [10] 2,412 1,096 - - 0,665
Vo va Théi [6] 2,414 1,098 0,761 - 0,666
Murthy va cs. [15] 2,398 1,090 - - 0,661
CF Bai bdo 6,824 3,455 2,525 2,345 2,251
Nguyén va cs. [21] 6,813 3,447 2,520 2,342 2,250
Khdier va Reddy [10] 6,824 3,455 . - 2,251
V3 va Théi [6] 6,830 3,461 2,530 - 2,257
Murthy va cs. [15] 6,836 3,466 - - 2,262
cc Bai bdo 1,537 0,532 0,236 0,178 0,147
Nguyén va cs. [21] 1,536 0,531 0,236 0,177 0,147
Khdier va Reddy [10] 1,537 0,532 . - 0,147
Murthy va cs. [15] 1,538 0,532 - - 0,147
Bang 6. Ung suit phap o, ctia dam (0°/90%) va (0°/90°/0°)
) L/h
0 Ly thuyet
5 10 20 30 50
0°/90°/0° Bai bio 1,0694 0,8512 0,7959 0,7857 0,7806
Nguyén va cs. [21] 1,0696 0,8516 0,7965 - -
Vo va Théi [6] 1,0670 0,8503 0,7961 - .
0°/90° Bai bdo 0,2362 0,2342 0,2338 0,2337 0,2336
Nguyén vacs. [21] 0,2362 0,2343 0,2338 - -
Vo va Théi [6] 0,2361 0,2342 0,2337 - -
Bang 7. Ung suit phap o, ciia dam (0°/90°) va (0°/90°/0%)
) L/h
0 Ly thuyét
5 10 20 30 50
0°/90°/0° Bai bdo 0,4057 0,4319 0,4467 0,4514 0,4545
Nguyén vacs. [21] 0,4050 0,4289 0,4388 - -
Vo va Théi [6] 0,4057 0,4311 0,4438 - -
0°/90° Bai bdo 0,9212 0,9611 0,9819 0,9874 0,9905
Nguyén va cs. [21] 0,9174 0,9483 0,9594 - -
Vo va Thai [6] 0,9187 0,9484 0,9425 - -
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Hinh 2 biéu dién 4nh hudng cla hudng sdi dén chuyén vi khong thi nguyén giita nhip dAm ting
véi cac diéu kién bién khac nhau va L/h = 10. C6 thé thiy ring, chuyén vi cia dam ting khi hudng sdi
ting vdi tht ca cac PKB. Diéu nay 13 hop ly vi huéng soi ting 1am giam do ciing ctia dim composite.

60 T T T T T T T T
——SS —*

50 —%—CF 1
—e—cc

40

=30

20

Hinh 2. Anh hudng ctia huéng sci dén chuyén vi khong thi nguyén giita nhip dim phan 16p dbi xtng [0/ — ],

0.57 : 0.5
S 0 TN 0F ]
-0.5+ : -0.5 - :
-1 0 1 -4 -2 0 2
(a) 0°/90°/0° (b) 0°/90°

Hinh 3. Biéu d6 phan bb ting suit phap doc chiéu cao ctia dim tua don

Su phan bb ting suét phap doc chidu cao dam tai vi tri x = L/2 ctia dam 0°/90°/0° va 0°/90°
dugc trinh bay 1an ludt & hinh Hinh 3(a) va 3(b). Su phan bd ting suit tiép doc chiéu cao dim tai vi
tri x = 0 ciia ddm 0°/90°/0° va 0°/90° dugc trinh bay 14n luot & hinh Hinh 4(a) va 4(b). C6 thé thiy
rang, Ung sult cit bing khong tai bién trén va bién dudi dim.

Vi du 2: Trong vi du ndy sé trinh bay su &nh hudng clia cic chuyén vi khdng thd nguyén wy, w;
dén t8ng chuyén vi w tai gitta nhip dim phén 16p (0°/90°/0°) tng véi céc diéu kién bién khac nhau.

Céc chuyén vi khong thd nguyén Wy, w,, w doc chiéu dai dam composite PKB SS va CC dugc thé
hién 1an lugt & cac Hinh 5(a) va 5(b). Két qua cho thiy r?mg, chuyén vi w; déng vai trd quan trong
trong tong chuyén vi ctia ddm. Mit khac, Hinh 5(b) cho thiy dudng cong biéu dién Wy, w, gin nhu
tiép xtic véi truc x tai cic vi tri x = 0; x = L, diéu nay phi hop véi diéu kién wp(0) = 0; wp (L) =0
va wy 1 (0) = 0; w, (L) = 0 ctia diéu kién bién CC.
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0.5+ - : 0.5 g
S 0 S 0
-0.5 : : -0.5 :
0 0.5 1 0 0.5
(a) 0°/90°/0° (b) 0°/90°

Hinh 4. Biéu d6 phan bb ting suit tiép doc chiéu cao ctia dim tia don

3 : 2
1.5¢
2 L i
= A = 1r A
1 W . Wp
w 0.5~ ——_Y]
0 . ] - —\ O _ e ) - -
0 0.5 1 0 0.5 1
x/L x/L
(a) SS (b) CC

Hinh 5. Chuyén vi khong thi nguyén wy, w, w doc chidu dai ctia ddm 0°/90°/0% L/h = 5

2.5 T T

W,

Wo
2 o
1.5 1

12
] -
05F . |
L

0 . . P S e S R 8
5 10 15 20 25 30 35 40 45 50

L/h

Hinh 6. Anh hudng ctia hiéu ting dim day dén chuyén vi khong thi nguyén giita nhip ctia dim tua don
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Quan hé giita chuyén vi khong thit nguyén giita nhip dam va ti s6 L/h dudc thé hién 6 Hinh 6 va 7.
Céc hinh nay cho thiy riang: chuyén vi do uén w;, hau nhu khéng phu thudc vao ti s6 L/h va né déng
vai tro quyét dinh dén chuyén vi w ctia nhitng dam manh. Tuy nhién, chuyén vi do cit w, c6 khuynh
huéng ting khi dim cang day va w, déng vai trd quyét dinh khi tinh toan chuyén vi w ctia dam day.
Mt khic, dbi v6i dAm tua don (SS) chuyén vi w; 16n hon wy, khi L ~ 104, trong khi d6, dbi v6i dam

hai dau ngam (CC) w, vudt wy, khi L ~ 18h.

1.6

1.47%

1.2

1

20.8

0.6

0.4

Hinh 8 thé hién sy bién thién ctia w,/w theo L/h ctia dAm ting véi cac diéu kién bién khac nhau.
Nhin chung, W, hau nhu it 4nh huéng dén téng chuyén vi w déi véi cac dam mong. Ddi véi cic diéu
kién bién SS, CF thi chuyén vi w, chiém khoang 5%w, con d6i véi diéu kién bién CC thi w, chiém
khoang 10%w. Khi dim cang day thi 4nh hudng ctia w; dén W cang cao, cu thé khi L/h = 5,Ww; ~
70%w d6i v6i dam SS, CF va ti s6 nay > 90% dbi véi dim CC. C6 thé thiy ring, anh hudng ctia bién
dang cat 16n nhét véi diéu kién bién CC.

g

+— 8§
—*—CF
+CC,

S
Tt Fee g

30 40 50
Lih

Hinh 8. Quan hé giita ti s6 w,/w va ti sb L/h
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4. Két luan

Bai bdo nay da trinh bay mot Iy thuyét bién dang cit bac cao hai bién, dudc thiét 1ap tif trudng
chuyén vi ctia ly thuyét bién dang cat bac cao ba bién bang cach sit dung phuong trinh cin bing tinh
hoc. Ham x4p xi Ritz dang ham s mii co s6 Napier dugc dé xuat dé xap xi trudng chuyén vi. Tir cac
két qua sb vé khao sit s6 budc lip, chuyén vi khong thit nguyén va ting suat ctia dAm composite c6
thé két luan rang:

- Truong 1y thuyét dé xuit don gian va hiéu qua trong viéc phan tich tinh dim composite.

- Ham x4p xi Ritz cho két qua tinh toan chinh xdc va giam s budc 1ip, diéu nay 1am gidm chi phi
tinh toan.

Loi cam on

Tic gia thi nhit xin chan thanh cdm on su hd tr¢ tai chinh ctia Truong Pai hoc Kién Giang
cho dé tai “Phén tich tinh dAm composite st dung ly thuyét bién dang cét bac cao hai bién”, ma s6:
A2020-KTCN-33
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