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TOM TAT

Bai bdo sé khdo sdt dnh hudng cia d§ day hy, dén mét trong cdc ddc trung déng luc hoc
quan trong (tdn sé dao dong riéng) ciia tdm chit nhdt. Tdc gid sit dung hai mé hinh Iy thuyét
tdm méng c& dién ciia Kirchhoff, Iy thuyét tdm day ciia Mindlin — Reissner va ding phuong
phdp phdn tik hitu han dé gidi bai todn dao dgng ty do cila tdm. Xét hai bai todn la tdm bétong
hinh vuéng cé bon bién tya, bon bién ngam va cho ff ¢ gitta dj day véi canh ngdn cia tam
hy/l,, bién thién tix 1/40 dén 1/5 (tdm mdng c6 chuyén vi bé, tdm trung binh va tdm day) aé ddnh
gid su sai léch cia tdn s6' vong o gita hai Iy thuyét tdm néu trén. Anh hudng ciia bién dang
trugt trong ly thuyet tdm Mindlin va dnh hudng ciia qudn tinh quay trong cd hai Iy thuyét tém
Mindlin va Kirchhoff dén tdn s6'vong o ciing dutge xét dén.

1. Dao djng ty do - Bai todn tri riéng xdc dinh tdn s& dao dong riéng clia hé
Phuong trinh dao ddng cudng bifc ciia hé két cdu c6 n bac tif do theo md hinh tuong

[M1{g} +[Cl{g} +[K){q} = {P} )
thich ciia phuong phdp phén ti hitu han dude cho bdi:

Tit (1) cho téi trong ngoai {P} bing khong, ta dugc phudng trinh dao ddng ty do cé
can ciia két cau:

[M{g}+[Cl{g} + K1{g} = {0} @)

[M1{g}+[K]{g} = {0} (3)
Trong trudng hgp khong c6 cén thi phuong trinh dao dong tu do ctia két cdu c6 dang:

Bing cdch xem céc dao dong 12 diéu hoa véi tin s6 dao dong riéng 12 o va bién d6
clia cdc chuyén vi nit khi dao dong 13 ¢ (x4c dinh dang dao ddng):

(q) =¢ .&™
thi phutong trinh dao dong ty do (3) s& dén dén bai todn tri riéng c6 dang :
([K]- ©’[M]). ¢ = {0} 4)
T (4) ta c6 bai todn tri riéng tdng quit c6 dang nhu sau:
[K1¢ = A[M]¢ )

Véi [K] va [M] Ian lugt 14 c4c ma trin d6 ciing vA ma tran khdi lugng clia két c4u (clia
tdm). Viéc thi€t 1dp cdng thifc phan t¥ hitu han cho cdc ma trdn dod cing va ma trin khoi
lugng cla phén tif tim moéng Kirchhoff .va tdm day Mindlin xin tham khao trong céc tai liéu
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[4. 6, 8. 12]. Trong ma trin d6 ciing [K] ctia t&m Mindlin <6 ké dén bién dang trugt va trong
ma trin khéi lugng [M] ctia tim Mindlin va Kirchhoff c¢6 k€ dé&n thanh phan quén tinh quay.

Cac tri riérig Ai va vectd riéng ¢; chinh 1a cdc binh phudng tan s& vong dao dong riéng
;% vi cdc dang dao dong tuong tng. Tdc gid sit dung phuong phdp ldp Jacobi téng qudt dé
gidi bai todn tri riéng néu trén. Phuong phdp nay cd wu diém chinh 14 don gidn, 6n dinh,
thudn tién cho viéc 14p trinh, tim dudc t4t ca céc tri riéng va vectd riéng cuia hé.

2. Giédi thiéu vé chudng trinh FEM2DV1

Dé ty dong héa tinh todn , tdc gid ding ngdn ngil Fortran77 xiy dyng chuong trinh
FEM2DV1 phan tich tinh va dong tdm dan hdi ding hudng va truc hudng bang phudng phdp
phian t& hitu han. B&i v6i tdm Kirchhoff téc gid sit dung m6 hinh phan ti tdim khong tuong
thich dang t&f gidc ding ham ndi suy Hermite va d6i véi tim Mindlin ding md hinh phén ti
d&ng tham s6 dang tf gidc ding ham ndi suy Lagrange.

Chuong trinh cé kha ning tu déng phét sinh nit, phin td trén mién chi nhét va
¢6 niing luc hoan toan phu thudc vao b vi xi 1§ ciia mdy tinh, bd nhé RAM, dur ; lugng
dia ciing.

3. Cac vidyu minh hoa .
Vi du 1 : Xét mot tfm vudng tya trén bon canh bién (xem hinh 1) .

E R , TAm 1am biing vét liéu bétdng c6:
| -Modun dan hdi: B = 2.5311x10° Kg/m’
l -Hé s6 Poisson : v=0.2

J} -Khéi lugng riéng: p = y/g = 244.8

Loespumee -Mbdun dan hdi trugt: G = E/2(1+v) = 1.0546x10°
. Kg/m® _
-Kich thudc tdm 12 : a =1, = 400cm = 4m.
-Ding phan t tf gidc 4 ndt va chia theo Iudi
10x10 gdm 100 phan tf va 121 mit.
Hinh 1

T4c gid xét hai md hinh tfm Kirchhoff (K) va tdm Mindlin (M). Chigu day hy, cia tdim
cho bién thién tiY pham vi tdm méng c6 chuyén vi bé dén tAm trung binh roi dén tdm day nhu
sau:

hy = 10cm = 0.1m (hy/l, = 1/40 =0.025)  hy = 50cm = 0.5m (hy/l, = 5/40 = 0.125)
hy = 20cm = 0.2m (hy/l, = 1/20 = 0.05) hy = 60cm = 0.6m (hy/l, =3/20 =0.15)
hy = 30cm = 0.3m (hy/l, =3/40=0.075) h,=70cm=0.7m (hy/ln =7/40 = 0.175)
hy = 40cm = 0.4m (hy/l, = 1/10=0.1) hy = 80cm =0.8m (hy/l, =1/5=0.2)

D& khao sdt suf sai 1&ch cdia sdu tan s6 riéng o; dAu tién gilta hai m6 hinh tdm Kirchhoff va
Mindlin. K&t qua dudc thé hién trén biéu do 1.
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AN RUSNG cUA criku pAY TAM DEN TAN SO VONG
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Ti 1é giita chidu day t&m vdi canh ngdn (hb/n)

—e— LT MINDLIN(W1) -a- LT KIRCHHOFF(W1)
© LT MINDLIN(W2) LT KIRCHHOFF(W2)
“%~ LT MINDLIN(W3) ~e— LT KIRCHHOFF(W3)

LT MINDLIN(W4) LT KIRCHHOFF(W4)

i }_.T MINDLIN(WS5) — LT KIRCHHOFE(WS)
— INDI

Bi€u 8 1 : TAm vudng bén bién tya

Vi du 2 : Xét mdt tdim vudng ngdm trén bon canh bién (xem hinh 2) .

A

Hinh 2

A A

\ \\ W\ \\ \

S6 lidu bai todn va cdch tién hanh hoan toan tuong tu

nhu vi du 1. Két qud duge thé hién trén biéu db 2.

Biéu dé 2: TAm vudng bdn bién ngam

AN HUONG CUA CHIEU DAY TAM DEN TAN SO VONG
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Ti 18 giita chiéu diy t&m vdi canh ngéin (hb/In)

—o— LT MINDLIN(W1) —#— LT KIRCHHOFF(W1)
LT MINDLIN(W2) < LT KIRCHHOFF(W2)
—— LT MINDLIN(W3) —e— LT KIRCHHOFF(W3)
-+ L,T MINDLIN(W4) —— LT KIRCHHOFF(W4)
~—- LT MINDLIN(WS5) LT KIRCHHOFE(WS5)
LT MINDLIN(W6) LT KIRCHHOFF(W6)
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4. K&t luan

- D6 v6i tim mdng cé hyl, < 0.1 = 1/10 su sai 1&ch tan s8 riéng o; gifta hai tdm
Kirchhoff v Mindlin 13 rdt nhé. Vi vdy, dnh hudng ctia bién dang trugt déi véi
tAm mdng 12 khong déng k€.

- Khi ti€n vé tdm trung binh va tdm day c6 hy/l, > 0.1 = 1/10 thi bit ddu c6 sy sai
‘ach Ve {an sO riéng o; gifta hai tdm Kirchhoff va Mindlin. TAm Mindlin cho tin s6
riéng nhé hon va cho k&t qué chinh x4c hon. D&i véi tAm trung binh va tdm day ta
phai xét d&n bign dang trugt va ding 1y thuy€&t tim Mindlin. Cang tién vé cdc tin
s0 mode cao thi si khdc biét gitta hai Iy thuy&t tim cang 16n. Vi vdy bi&n dang
trugt dnh hudng nhigu dén cdc tin s6 mode cao.

- PB&i vSi tfm méng c6 hy/l, < 0.1 tin s8 riéng @; t1 1& bic nhat theo chigu day hy vi
4nh hudng clia quén tinh quay 14 khéng ddng k&. Khi ti€n vé tdm trung binh va
tdm day c6 hy/l, > 0.1 fin s6 riéng o; khdng con ti 1& bic nhdt theo chidu day hy
nita ma gidm xudng do 4nh hudng clia quan tinh quay bit dau ddng ké. Anh hudng
clia quan tinh quay cing 16n d6i véi cdc tn s8 mode cao.

THE INFLUENCE OF THE THICKNESS TO THE DYNAMIC

CHARACTERISTIC OF RECTANGULAR PLATES
Tran Vu Hung and Chu Quoc Thang

ABSTRACT

This article will investigate the influence of the thickness hy to the dynamic characteristic
(the natural circular frequency) of rectangular plates. We have used the classical thin plate
theory of Kirchhoff, the first-order shear deformation theory for thick plates of Mindlin —
Reissner and the finite element method to solve the free vibration problem of plates. The
influence of shear deformation in the theory of Mindlin and the rotatory inertia in both two plate
theories to natural frequencies are also included.
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