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Ni lwc trong bé tdong ciia dam siéu tinh do dw &rng lwc

Dy *ng lwc gay ra cac bién dang doc, bién dang trwot va bién dang uén
trong két cau. O cac két cdu tinh dinh, cac bién dang nay khéng gay ra cac phan
lwe. Nguoc lai, trong cac két cau siéu tinh, cdc bién dang nay lam phéat sinh céc
phan luc cudng bire. DO 16n cha phan lyc cuwdng birc phu thudc vao bién dang do
du ng luc va, do d6, phu thudc vao dé 1én va cch b tri cot du ing lwe trong két
ciu. Vi du trén Hinh 5.10 minh hoa co ché phat sinh phan luyc cwdng blrc nay.
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Hinh 5.10 Co ché xuat hién phan luc cuéng bire do du &ng luc trong két cau siéu
tinh

Do dy &ng luc 1éch tdm nén trong dam phat sinh bién dang uén, 1am cho
dam cé xu hudng cong Ién va tach khoi gdi B. DE gilt cho dam khéng ¢ chuyén vi
thang dirng & do, tai goi B phai phat sinh mot phan lwc Vg c6 dd 1dn nhat dinh,
dwoc goi la phan luc cuwdng birc. Viéc tinh toadn cac phan lyc cudng birc nay ciling
nhu ndi lwc trong két ciu siéu tinh cé thé dugc thue hién theo cdc phuong phap
cla co hoc nhu phuong phap lwc, phuong phdp chuyén vi hay phuwong phép phan
phdi md men.

Trong vi du don gian trén Hinh 5.10, cét du &ng lwc dwoc gia thiét bo tri
theo dang dudng thang. Biéu dd mo men do dvw &ng lwc gay ra trong trudng hop
khong c6 g6i B 1a M 0 . Do cap du ng lwe dwoc bo tri thang nén M% = Pe va cé gia
tri khéng doi trén toan bo chiéu dai. Phan lyc Vi duoc tinh theo phwong phép luc
va c6 d6 I&n 1a Vg = 3Pe/l. Biéu d6 mdé men.do du &ng lwc gdy ra trén dam siéu
tinh 12 Mp = M% + Myse. Tuwong tw, lwc cdt do dw ing lwc gay ra trong dam siéu tinh
duoc xac dinh theo cong thirc Vp = Vp0 + Vy,- NGi lwc gay ra bdi cac phan luc
cudng birc dwoc goi la ndi lwe cudng birc hay con duac goi la ndi luec “thd cap”.

Hinh 5.11 minh hoa két cau dam lién tuc hai nhip, c6 mit cit ngang khong
ddi va ¢ cot du ing luc duoc bé tri dang pa-ra-bon bac hai. Cling dé don gian
cho viéc tinh toan co tinh chat vi du nay, du &ng lwc duwoc gia thiét 1a c6 do 16n
khéng ddi doc theo chiéu dai két cdu. Ngoai ra, lwc chuyén hudng cia du ing luc
& phan trén goi gitta duwoc quy vé thanh mét luc tap trung di qua tim gbi. Gia thiét
nay lam don gian viéc tinh todn va gay sai s6 khdng qua 1%.

Néu kéo dai cdc nhanh pa-ra-bon cha quy dao cdp dén gbi gilra, chung sé
gidp nhau & tung do fB tinh tir trong tam mdt cit ngang. Cac dudng tén f1 va f2
duwoc tinh v&i cac nhanh pa-ra-bén kéo dai nay. Luru y 1a 13 ndi luc thuc té phai
duwoc tinh todn vai dé léch tdm thuyc té & gbi la eg .

K&t cau dwoc tinh todan bang phwong phap lwc véi 8n 13 md men udn tai goi
B, MBR p . Hinh 5.11c va d thé hién cac biéu d6 md men thanh phan do luc
chuy&n hwéng cta dy ng luc, do du (ng lwc [éch tAm tai mat cat gdi B cling nhw
biéu d& md men uén do an luc don vi gdy ra trén két cdu co ban. K&t qua tinh
toan la
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Nhu vay, biéu d6 mé men do du (rng lwc giy ra dugc xac dinh theo quan hé

X
M,(x) = M) (x) + Ml;p?
Trong dé, M{,’(x) & mé men do dy ng lwc gdy ra trén két cau co ban tai vi
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tri x bat ky tinh tir g6i bién. My (x) co thé dugc xac dinh lyc chuyén hudng hay tir
cong thirc (5.9), véi e x 1a d6 1éch tdm cla cot du rng luc tai toa d6 x .
M, (x) = Pxe(x) ’ , ,
M6 men do du &ng luc gay ra tai goi B, co xét dén do léch tam thuc té cla
c6t du irng luc 1a
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Hinh 5.11 Tinh todn md men ndi luc do dur img Iuc giy ra trong dam siéu tinh
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Hinh 5.12 Biéu d6 mé men do dur (g luc giy ra trong dim siéu tinh hai nhip

Hinh 5.12 Biéu d6 mé men do du (ng luc gay ra trong dam siéu tinh hai

nhip

Véi truong hop dam hai nhip ddi xirng va bé tri cét du &ng lwc cling doi
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xirng, cong thirc trén trd thanh

Mg, = P(f — Le)

Quy dao clha c6t dy rng luc cé thé dugc lra chon sao cho mé men cudng
birc do dy rng lwc gay ra, Mp,, = 0. Tir cong thirc (5.10), diéu nay tré thanh

(l1f1 + Lf; _ ) —0
L+, Ts) =

Diéu kién nay c6 thé dugc thod man khi cdc dudng tén cla cot du ng luc
c6 gia tri nhé. Tuy vy, diéu nay, khdong cd lgi cho sy lam viéc chung cia két ciu.
Dé phat huy tdc dung cla du ng luc, cét dw ng lwec can duwgc b tri xa truc trung
hoa dén murc cé thé, ca & gitta nhip cling nhu & trén cac géi trung gian.

Biéu d6 lwc cat trong dam siéu tinh cé thé dwoc xdc dinh dya trén bidu d6
moé men udn d3 duwoc xay dung theo cac quan hé da duoc gidi thiéu trong céc tai
liu vé co hoc.

Mot phuwong phdp rat cé hiéu qua dé tinh todn ndi lwc do du ng luc trong
cdc dam siéu tinh 13 phuong phdp dua trén lyc chuyén hudng va duwdng anh
huwédng. Cling theo phuwong phdp nay, ngudi ta ¢é thé thay déi cach bé tri cot du
ng lwc dé dat duoc ndi lvc mong muén trong két cdu mot cach rat truc quan va
don gian. Hinh 5.13 minh hoa mot dam lién tuc hai nhip cung dudng anh huwdng
mo6 men gbéi. Tadc dong cla du ng luc vdi quy dao pa-ra-bén bac hai dwoc thé
hién théng qua céc lwc chuyén huwdng. D& don gian cho viéc tinh toan, phan lyc
chuyén huéng do cot dy irng luc hudng 1én & nhip, W, , duoc kéo dai dén tim
gbi va lyc chuyén huéng do ¢t du (rng luc huwdng xudng, , Wy, , dwoc tinh tang
[én MmOt lwgng thich hgp. Trong vi du trén Hinh 5.13,

__'8Pf
Wspan = 12

8PAe
WSUPP = (2a)2

Xét vi du dam hai nhip ddi xtirng cing quy dao c6t du rng lwc d6i xirng, mémen tai
B do dy tng lwc gay ra la

12 a? a\?
MBp = Wspan g — Wsupp ;(2 - 7)
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Mg, = P(f — Ae)

DAy chinh |a gia trj tir cong thirc (5.15) & trén.
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(b) Pudng anh hudéng mo men tai gﬁi B

w,, =8PAe/(2a)
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(c) Luc chuyén huong do du ing luc

wo .= 81—’};/-’."1

Hinh 5.13 Tinh todn noiluc do dw trng lyc bang phuong phap dwdng anh hudng

Hinh 5.14 cung cap céac gia tri mé men gbi & mot s6 dam siéu tinh do tac
dong cudng birc clia dw irng luc cé quy dao cap dang pa-ra-bon béc hai.

Dadi vaicdc dam cd chiéu cao thay d6i, ddm cé vat & cac gdi trung gian, cap
dy &ng luc van thuong duoc bd tri nhw déi véi cac dam cé chiéu cao khong doi
(truc dam la duong thang). Trong nhitng trudng hop nay, can phai xét dén sy
xuat-hién cac luc chuyén hudng bé sung tai cac diém gay trén quy dao cap ddi vai

truc trong tdm cha dam.
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Hinh 5.14 M6 men cudng birc trén cac gbi cia dam siéu tinh do cét dy ng luc
dang pa-ra-bon
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