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Tém tit

Dao ham cip phan sb dang dugc sir dung dé moé ta quan hé gitra
ung sult va bién dang, gitra lyc va dich chuyén, gitra lyc va van
tde,... trong cac hé co hoc va co dién tir. Bai bdo nay nghién
ctru dao dong ciia dim tinh dén yéu té phi tuyén hinh hoc va can
cAp phén sb. Sir dung phuwong phap trung binh héa tinh toan dao
dong cong huong ciia dim va anh hudng cua sb hang can cép
phan sb dén duong cong bién do - tan sb.

Tir khéa: dam phi tuyén hinh hoc, dao ham cép phan sd, dao
dong cong huong, phuong phép trung binh hoa.

1. Mé dau

Pao ham va tich phan cdp phan s6 da dugc dé cap
dén tir cudi thé ky XVIIL. Tuy nhién phai dén cudi thé ky
XIX 1y thuyét dao ham va tich phan cap phan s6 méi
dugc nghién ciu boi cac nha toan hoc Liouville,
Griinwald, Letnikov, Riemann, v.v... Lic dau 1y thuyét
dao ham cap phan s6 dugc phét trién chii yéu nhu 1a mot
linh vuc 1y thuyét thuan tuy ctia toan hoc va chi hiru ich
cho céac nha toan hoc. Tuy nhién, mgt vai chuc nam gﬁn
day, nhiéu tac gia da chi ra ring dao ham va tich phan cép
khong nguyén rat phu hop cho sy mé ta tinh chat cta
nhiéu loai vat liéu méi, chéng han nhu vat li€u polymer.
Ho ciing chi ra ring nhitng mo hinh cép phan sd thich
hop hon nhitng mé hinh cap nguyén da dugc sir dung
trude d6. Su xem xét vé mit vat 1y cang cho thdy viéc sir
dung cac md hinh dya trén dao ham cap phan s6 1a hop 1y
va phu hop [1-7].

Trong bai bao nay, ap dung phuong trinh dao dong
phi tuyén ciia dim ciia dam [8] thiét 1ap phuong trinh vi
tich phan phi tuyén mé ta dao dong ciia dam khi chu y
dén tinh chét phi tuyén hinh hoc va can cép phan sb. Sir
dung phuong phap Ritz-Galerkin bién d6i phuong trinh
vi tich phan mé ta dao dong ubn cta dam vé hé phuong
trinh vi phan thuong. Sau d6 ap dung phuong phap trung
binh hoa tinh toan dao dong cong hudng cta dam.

2. Bién d6i phwong trinh dao dong ciia dam
phi tuyén vé h¢ phwong trinh vi phan thwong

Trong bai bao nay xét dao dong udn cta dim khi tinh
chit dan hdi cua vat liéu tuan theo quy luét dan hoi tuyén
tinh, xét anh hudng cua tinh phi tuyén hinh hoc va b6
qua tic dung cua lyc ¢ dau truc, F(t)=0. Khi do

phuong trinh dao dong uén cua dim chi ¥ dén tinh phi
tuyén hinh hoc cé dang [8, 9]
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3.3. V& dd thi dwong cong bién dé tin sb
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(O +@q(t) =~k q(t) ~aq’ (1)
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Pé v& duong cong bién do tan sb theo phwong trinh (49)
ta s dung bd s0 li¢u sau day :
6,=0Lp=05E=la=1,
0=02,k=01m,=1,Q= o,
Mot s6 két qua tinh duge thé hién trén cac hinh 2, 3 va 4.
Trong do6 hinh 2 1a d6 thi duong cong bién d6 - tan so.
Hinh 3 1a anh huong cta tham sO can cap phéan so
6,=0.1;0.2;0.5. Hinh 4 13 anh hudng cua bac dao ham
cap phan s p =0.25;0.5;0.75 .
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Hinh 3. Puong cong bién do - tin s6 (xét toi anh hudng
cua thamso 0, )
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Hinh 4. Pudng cong bién do - tin s (xét toi anh hudng
cuathamso p)

4. Két luan

Trong bai bao nay, viéc tinh toan dao dong phi tuyen
hinh hoc ciia ddm chiu tac dung cua luc can cap phan so
da duoc khao sat. Mot vai két qua chinh cua bai bao cé
thé tom tit nhu sau:

Y] Thlet lap phuong trinh dao dong cua dim co tinh
dén yéu 6 phi tuyén hinh hoc va lyc can cap phan s0. Sau
d6 st dung phuong phap Ritz-Galerkin bién d6i phuong
trinh vi tich phan mé ta dao dong udn ciia dam vé hé
phuong trinh vi phan thuong. Trong truong hop don glan
khi chi xét mot sé hang dau tién trong khai trlen
Ritz- Galerkln ta nhan dugc phuong trinh Duffing ¢ sb
hang can cép phan sd.

2) Ap dung phuong phép trung binh hoa tinh toan
dao dong cong huong cua dam Nghlen ctru mét vai anh
huong ctia s6 hang cap phan sé dén dudng cong bién do -
tan sb.
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