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CAU TRUC TOAN HOC CUA CAC VAT THE DAN Hm
111 — CAC TRANG THAI RIENG CUA CAC VAT THE
DANG HUGNG NGANG

AYCHLEWSKI |

T Ching ta zét ba 16p don gidn nhdt cua cde vat the dan hol Iy tudng, ding hudng
“ wva dang hucmg ngang ' .

A —cAc VAT THE AN HOI L TU'fl'NG
b
Dinh nghia 1: M5t vat 1hé din kvi dugs goi ld vat thé dan hoi- I wing uiu nhu
moi fenxo bic 2 ddi xing din li trang thii din ki riéng cia ud.
Ta nhin thdy ring néu bitu thée cdu tric (1 12) chia nhigu- hon mét thinh phan
thi s& ton tai nhiing tenxo khéng phdi 1a tenxo riéng. Vi vay khip =1, tenxo d6 cang
va dinh luit Hooke ¢4 dang :.

C =2, 6= A, 250 . (3.1)
Céc chi s& cdu ttic s& nhdn nhitng gij tri toi han:
w6, 1+ 0+ 0.

NhunL vat thE ndy cé thé ton tai trén Iy lhuy(:t, nhung chua chic ia sy Iy tudng
hoa &t cich d&i z thuc té cha vit heu

B — CAC VAT THE BAN HOI BANG HUONG
Bink nghis 21 Mé: odt thé daw hii dupe goi la vge 1hé din i’wz ding hudng ??5%
nhi moi phip rrmr.r shudtn tiy i 14 trang ihdi rfmz i vidng ¢l nd.
Binh 13 3 DJi vdi vds 1k d'fmg t?zumg, phép khai tridn vir chde{1.11) 50 od cfgmg :
=209 o

trong do @ fa khong gian mot chidu cdc tenzo ciu, 9 - khéng gian 5 chitu cic tenxo féch:

Dotz 44 bidr cdc phép chidu xudng khéng gian cic tenzo ciu va khong gian cég
tenza Jéch dang :

+ 1 : 1
Ep=-8@y; B cn_—o@®s
P =5t —g =L 3__’@)_*

cho néo tenxo & cung cia var thd déng hudng s& la:

‘ . Mg T S
== l? E@ + A%ECE} =5 -—-——S-WA 8 @E_“}" AC.-'E, (3.2)




Phep khai tridn {2.2) s& wd think
SEIptogiE=zip teg (3.3)
O day co the ldy - :
‘ 1 -
sp = Ep 'f’;:(? tra)§; g =Eg o=0 - Ty

Phép khai trida tryc glao dinh ludt Hooke (3.3) co dang sau
P Thp 2P 99 =rgtg

Cé thé thdy ting tdt cd cac bidu thae di qui quen thude 8 voi vit thé dang
huéng nay thyc & chi 1a cde truéng hop riéng cta cic hé thic tdng quat cha ching tbéi.
Cac hing s6 Lamé dugc bidu dign qud cac.mé dun d6 cing nhe sau

M= -»-J\cb, w= = xc_b
Mé dun nén thé tich va hé s§ Poatxdng bang
o1 19”92:

Céc chi s§ cdu tric cia 1dp céc yat the ding huwéng s&la:
<1455 [2+0+ 0]

Cac tham 38 phin bg lai do Cu'ng Ty vy Ny2 VA CAC goC ng véi thi nghiém o1, v, @3
s& khong xudt hién trong tredng hop ndy, bsi vi trong vit the khéng tdn tal mét sgi vat
chdt ndi bat nio, cho nén khong ¢6 Iy do gi d&¢ phén bs lai, khong <o moc nao dé dinh
hudng.
- So sich (3.1) véi (3.2) ta thdy rén g vat tht dan hdi ly tudng 1a vat thd dén h&i
ding huong voi hé 5§ Poatxdng bing khéng, v = O(l@ = rg)- o

¢ — cAc VAT THE BAN HOI PANG HUGNG NGANG.
Ta s bit diu béng mot thi di r1eng i
Hiy mo td tinh chdt dan hdi cla mot vit Compozn: cho trén hinh 1. Mot matrise
ddng huréng c6 et 13 ho song phang cac tim mdng lam tir vicr lieu ddng hudng khéc va
bé cic soi mém dit vudng goc v6i cdc tfm. Hudng cia cde soi duge xdc dinh b&i diat
l{ & k k, Ta s dung co s& truc chufn ni, ng, ng = k.

Mhan xét thi nhdt : 10 rang ring vi chidu day cia cic tim la mong, mdi lign
két gita cdc tdm va cic soi khong phdi 13 cing, néa v6i mol bifn dang trugr (shung la
biéa dang nhd) loai: ;

o o p ‘ '
° o g — LG
P 9 © .

Cie t&m va che sgi 88 dich chuy@n nhu cic viét cing, nhu thé chi con <6 matrise 13 lam
vige, Do tinh ding hudng cla matrise nén bdt ky phép trugt nio cling 13 trang thai riéng cda
né voi ciing mét mddun 46 cung. Vi véy moi phép truct dang (3.4) deu 1a trang thai dan
bdi riéng cua vatr thé Compaezit dang xét. Ta 44 nhan duge khéng g1an con P3 — kbong gian
2 chigu cac phép trugt dang (3.4). .

‘Co s& truc chulin trong Pg sé 1a mot cdp cic dai lugng. sau:
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Phep chifu xubng P co dang |

) ' ,133 Lt ®_53u1 + wv () ey = : 3.5)
:_'}_(31 b — )N BOI-3@EkRE-kGk@ +
2 3@I-3@kBE-kOkOY +
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trong 46 ' - : o '
o e=(1234); o1 =(1324);0,=(1432),

' Nhan xéf the hai: Vi moi bidn dang trugt trong mit phang céc tdm, nghia Ia
v4i moi bin dang sau ' ‘ . . _
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cic sgi s& chuybn dong nhu cdc vdt cing, chi ¢é6 matrise vd cic tdm 13 lam viée. Ca
matrise va & cac t8m deu 1a dang hudng. cho nén cac bifa dang trugr (3.6) 14 cic trang
" thai riéng cia chi&ﬁg. Vi viy moi phép truot.dang (3.6) deu 12 trang t_héi dan hdi riéng
cia vat liéd Compozit dang xét. Ching ta da nhin dwgc khong gian con P4 — khong gian 2
chitu cac phép trugt riéng dang (3.6), & ddy Ps | P4 .
' Co s truc chuln trong %P4 cb t € ldy nhu sau

- 10 0
_ H y
ty = V2 (n; & a1 —n2 (2 ny)~ __2~ 0~1 01}
=2 =T =T 2 o o0 o
. — ¢c 1 0
3 . v2oof
tiyi = (n1®n2-n2@m)f-m_2 1 0 0
- - - - - 0 0 0
Phép chigdu xndng P, 6 dang
Py = 03‘ & oy + g &) wvi = ‘
i) X PEKE-kOE@N -k OEOLBK (7

] day -
: qr=2(1324),6,=(1473 23

Hhan xér the ba: Liy P = {5 P @4)-L, Néuy nhd lai cae dink ughia (3.4).-

(3.6} v& cac khong glan 5, Py, thi ching ta thiy ngay phin phuy trye, giao P s& la khong
glan 2 chi®u ¢ né bao gdm cic tenzo dang

a0 oY .
o a o©
o o©ib

D&i voi vae thE Compozit céa ching ta cipg nhu d8i voi moi vat dan hdi Khéc,

phép khai trién khong gian § ra tdng cic khéng gian cdc traug thal riéng phdi l&

phép khai tri€én diy &t Vi vay, hode a2 P bao gbm cic trang thai dan hdi riéng, hodcla
P duge tach ra thanh 2 khéng gian con mot chin cla cic trang théi ritng, @ = P& P,.

Trong trudng hep chung, nghia l& vai mot b hop bt ky, cac d6 cing cla matrise, ciia cac.

tdm, cdc sgiva 5 hop bt ki cde thd tich riéng clia cac tim, cdc sgi, kha héng the nhie
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khong o6 co s, Vi vay cin thife phdl xée vdt od cac phép sach trye giac cla B, hay 13
tdt cd cdc cdp truc chuan ey, wir trong P. D& nhin thdy ring chéng h(;p thash tép hep

mét théng 88 c6 the bidu didn & dang thudn tién sau {+)

i Vi siny
w = T [slmﬁ +V3 blf!(’le - "’l)k ®k]~ T{ s Sin“ﬂ)

3 : L peesy 7
V2 [ il ] 2 o8
o = - cosnd ~ v/ 3 cos(1, "])li@l; T2 . -2 2 siny

@ 3&1? 1 — tham 58 ho, thém vio d6 khéng so mét tmh tcng quat ta cd the coi
<n<w2 '

con v, duge xic dinh ti dize kién w1 = -\}-32- 3 nghia latgn,=v2. Nhu véy, adi woi

v4t thé Compozit dang xét ta da nhan duge Py — khong glan mot chi#u cdc trang thai riéng
ti 1& voi o P, — khong gian mot c:hléu cic trang thai rlcng ti 1& vai o1,

Phep chi&u xuong Pi ¢6 dang

1
Pr=or@u = > smzq(8®8) + Q—sm‘qsm(no - 11))( [8®k®k + k@k@ 3+

+-—3-sm’(%— f:)k®k®k®i< o (3.8)

Cbn phép chidy xubng Pz sé 1

—

1 R t .
P2 = 0 @oy = "'"2""3032'” (323) - 122 cos eos(n, - M) K PRk®k+ k@i@_ﬁ_} +
T + wz—cosz('qo -k ®E® k'@ﬁ k A ' | (3.9

Nhu vdy, tdt cd cdc trang thai dan héi riéng cla vit the Compozit dang xét da
dugc xéc dinh.

Trongkhi tim cdc trgng thi dan hdi, tada dua vao cic hinh dung co hoc gﬁn vai vat the
Compozit dugc trinh bay trén hinh 1. Nhung néu @& y ky mot chit ta ¢6 the shin thiy
réing viéc tach cédc khong gian cla cdc phép trugt. riéng (3 43, {3.5) s& ding cho moi cdu
tric ¢6 d6i xtng tryc, Bidu nay dd duge chimg minh ‘mot c4ch chat ché trong {3], nhung
do cach trinh bay théag nhit & diy, ta cong nhin dinh nghia sau :

Bink nghta 3 : T4 goi mit vit thé dan k0i 16 vgr the dan ki ding hz;ng ngtang nén nim
od X.?w chira mie phuong Buoe wdc dink boi diat b © k sa0 cho bit ki phép irugt nfzmg

T=s@k+ k@aiak -0 (3.10)
va bt 'k phip truct dang , ‘
ﬂcm9®b+b®a a{c"-—bLf-a}sz—O {(5.11)

83 li cic trang thai ddn Wi ritag cha wd.

(+) Ciing c6 tht trong dang khéng kém phin thuan tiéa sau :
o = g(8)[3 + Sk @ k] wu = glt) [ + tk @ %]}
o day _ .
gl = (% + 22 + 32, 34+ 8) + 5t =0,
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Vi dink nghiz n2y ta se dua r2 dang oia tenzo 4 r;imgv Trude ilén o6 thé nhin
thdy ring cic phép triot (3. 03 hop thanh khéng gian con Tuyeu tinh trong . Tuung tu
viy, Cdc phep tuot (301 ciing m?p thanh khéng gian con tujren tinh trong of. Céc khéng
gian con nay chinh l3 Pg v P4 & th? ching minh duge r3ng cac phép trugt {310} oo
modun de cung chung v cac phep erugt {3.11) cling co médun d cing chung. No6i khdce
di . va 2, la cic khong gian cac trang that rleng Nhung khi 4y cd @i, P2 ttag vl mdt
tham s& 7 ndo 46 phu thuo“ vae vir the cho trade clng 13 cée khong gian cic trang thai

riéng. Nhu thé ta cd dinh [y sau :
- D3I val mor vat the ding huong ngang bat LV p‘ﬂep khm trin céu eric c6 dang

g = ?x@@zﬂ}@ ® Py .
& day P1, P2 plin thudc vao « va ke " k, ¢on s, P, phy thuoe vao k(y k; ﬁLéu ndy ¢
nghia 12 tenxo do cing duge xédc dmh béi cong thioe : -

C= :’\lpl'-\'ﬁ',k @ k) 4+ 7gPa{nk & k) + asPs (k @ k) + AePa(k @ k)

trong d’o Pro o Py cho trude gir (; 5), (3.7), {3.8), (3. 9) lhay thé cho d6i sd k@k co-the

dua vao hai goc p1, @2 xéc dinh k & k troag phong thi ngh1em
Trong truoag bop tong quit, cic chi s8 cdu tric cla lop cic vit tht ding huomg

ngangse bing
C+142+2), [4+1+2]

Céc trang thai dan hdi rwng cia vat thd ding hudng rgang duge chi ra trée hinh 2.
Ta 43 tim Juge 5 hanc 56 var ligu clia vat the dan hdi ding hudng ngang i, 7\2,
A3y hay .
- Y nghia ciia 4 hing 6 diu ty né kha £0, thi du ahu ks, hg chi 12 cic modun truat
cha (3.10), (3.11). Noi dung co boc clia bo phin b do cémg m b phin ndo phic tgp hon.

(Nguydn Vian Digp fuge dick) _ ‘ Nhaw ngdy 28]2]1084
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