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LY THUYET KHUECH TAN SUY RONG
" VE CAC HON HOP RAN |
11~ 1iNA DI HUGNG VA SU TRUYEN SONG
TRONG VAT L1EU COMPOZIT

TRUONG MINH CHANH

M& hinh vit liéu compozit theo quan difm khuéch tan suy rong 44 dugc xdy dyng
trong [1,2] cho trudng hop nhiu chét, nhitu nhiér @6 va tuyén tinh ddng hudng. Sau day
vin trong khudén khd md hinh d6 ta s¢ md rdng xét cac vt lidu cd tinh déi xitmg phac tap .
hon va lam sang t& hiu ang tén sdc cla cde song lan truyEn trong go:

§ 1. TENH DI HUONG CUA COMPOZIT

Trong vit léu compozit tinh d6i xtng co thé bidu hién hodc 12 & trong mot yéu td
nkd cia mol tradng hode 1& & toan cuc v do cfu tric cla compozit quyée dich va do dé
clng c6 nhi2u cong trinh xé¢ tinh déi xyng cla compozit theo cdc quan didm khic nhau -
[3-67. Do yéu ciu ky thudt, cac chi tiét lam tir vdt lidu compozit (vt lieu xdy dyag, céc
chi ti#t miy,..) phdi cé mét tinh d6i xing njo d6 d& chiu lye, nhigt,.. t8t hon va ddi
héi &6 la nguyén nhiaa chinh cho viée chon céch sip xép, hinh the phin b6, sy djnh hudng,
tinh déi xing riéng,... cla cdc méi trudng cdr, Xudt phat tir suy nghi d6 & day tic gid
cting chi xét treong hop khi tinh di hudng ciia moi trudng thé hién & toan cyc cdn céc
chit hep thanh hoan toan dang hudng va chi han ché xét trudng hop d6i xtng trye,

Ta xét mét vat lidu compozit duoc tao thank tir hai chit rin khéc nhau, khéng
tham gia phln dng hda hoc véi nhau. Cdc phuong trinh va khai nidm'co bdn 44 duoc trish
bay treng [1.2]. Ham ning luong ty do chung cho “todn hdn hop duoc gid dink kba vi lign
tyc theo cac bidn 8 ¢ dang a .

Y= 'lP'(ea, f, V\Xfrfa C] » T, TZa L Ba %r) . (1'1)

Bai lugng et 14 tenxo bidn dang trfung binh bitu didn qua cac dich chuyén trung binh
—_— 3 ' . ) '
W2, W2 12 véc to dich chuygn tuong d6i cla chdt tha nhdt so v&i dich chuydn trung binh ;

Cy 12 oong 4o khéi lugng cba chéc hop thanh i Ti, T, 12 nhigr do trung hich ; g 12 tenxo
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don vi hang bkai, B=dd - =g v&i {14 véc to don vi hudng theo truc d6i ximg; X; 12

3 . .
cic thang sg dgc tring cho hinh hoc cia mdi trudng ot (kich thwdc, hinh damg cha céc
6t soi..), hinh hoc ciia sy phdn bo, méi tredng ot (khodng cdch giia cic c8t sgi, hinb
the clia sy sap x€p cdt soi, sy divh hubng cua ching,...) vé cdc hing s6 vit chit djc trgng
cho cic tinh chdt co Iy clia cic chit hop thanh (chdng hae cic hé s§ Poat séng, moédun
Yong, cdac hé 6 truyde nhiét,,..),

‘Him ning luong tw do W clin ph#i théa man dizu kign :

B a-q:"' o Y 3]{" A
Wi e o (W) - __;} = 0. (1.2)
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uong 4¢ ki higal. 4 chi vige phén xing héa tenzo trong ngodc.
R, :

Trong tridng hop khi cic dich chuvdn We, W] vd cdc gradisnt dich choyén cla
ching, €y = Cr =09 o= Ty =T cb gid o} vt nhm {C3, Ty la céc-dal Iuvong tuong
ang cfa cde chit & annw thai ty nhifn ban 43u) ta cé the khai trign him ning hfong ty
do 12 chudl Maccloren va chi han chr %t {61 co 58 h:mg bac hai theo cdc hién; sl dung
phép khai trién tenxo ra thinh thng cde fenxo tryc giao va khen nigm hdmtua déng huong, ,
g,,dlg phuong ta o6 bigg thoc khai trién & dang : -
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yo cde dai lugng e, 7. Wi, Wi, QL L oeq, DI, Cy, Oy, B2 4 nhitag ffa[ luuno doc

lap tan nhau sga diza ki¢a (1.2} twong ung véi cic h@.n ch& sau

2elB = k35 o= Gk, K =0 (2= 17, 18, 33) Y
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Nhu viy digu kign(1.2) cho 1a uhung han ch€ manh vao danﬁ him ndog lrong by dqva
cac dai luang dac trung cho tucmg tc gitta cic pha do chuydn dong wwong ddi cia ching

gdy ra. Cdc biku thic CUd LF; vz ERy cé danzf khéng thay doi nhu troag trudng hap ding
huong [2]. Day 1a mot di8m khdc biér cfia md hink compozit theo quan ditm khufch tén
suy téng so voi md hinh dwge xdy dung trong [3].

. Céc ham cdu tric hao tan ¢ing 24y dung tudng ty theo phugng phap Zigler.

§2. 517 TRUYEN SONG TRONG VAT LIBU COMPOZEIT RAN BOI
Hidu dng tén sdc ciz cdc soop lan truyda trong vit l&: compozis
nhi 1ng hite rng dong lyc ma mo high dan hoei di hucerag déng  chir ¢ ;
the gial thich duoc [n[ Trong khuda kbd 1y thuvé hén hgp, hifu dop tan sho cug cde Ssagf
lan truydn trong vat lidu compozit 44 duge nghign chu Lépg mo hink mot the 4o [5] va
bing md hink nhitu tdc do [4] cho compozit dan hdi tuyén tinh ddng hudog khéng tinh téi
cac hi¢u ung nhigt. Sau ddv ra 82 md 3 higu fdng trén bing md hinh compozir din hdi
shiét theo quan ditm khuéch tan suy rén

De don gian ta cht xét hde hqp hai chét, déng hwdng tmen tinh tiong 46 b6 qua

khang tinh cac phin hao tan ct‘lafl-, R7, Q% va cac lye khdil: ngudn nhiét kbé&i Ta chon

vén t6c thm khéi Tugeg U ° = U (2, = Cavw = 1, 2) lam Vém téc trang binh dic trung.
¢ tuyén tinh héa cic phucmg trinh cén bing ta g1a dinh ring B Lole = p° ') oo gid tr
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et bé, khi dé chng voi cde gid dink dd dua ra khi xdy dung cdc phucag trink cdo tric ta
o6 eac phueng trink cdn bing & dung ruyén tinh sau:

a a%}]’ﬂ )C ‘),“m
e o, AW g S8 e AL g

oy ' gt 8t .ot

#2wE 1
2 18

' _k)m 1 __}r.'.
(2k! 4 3k%) 77w - VORI

R I -
p°CE. i = = CR[TCH — = CRETTWT O 3 KT
ot 3 . L ‘
S AR Skl (kﬁl +‘_k?z)==-§'“ - (s + ) e =

at

W - ac o
v + (k¥ + ki) "';‘i“ + h5/%8,,
" "

o
5 & +EH V.

201 .5 88, - 1 aW™
[ AT P S e v
at gt 3 at

+ K -%C?_ + L8, — 6 (2.2)

K0, k20,8, 20 K S 0k, >0, Ky = K,

po *
S O EE L B

. J4 [}
i = ——— = consy, la = ME_—L—I——~ = const, : (2.3)
T°(T) - T Ty Ty

“Lin lugt tic déng cac todn tit rot vi div vao hé phuoag trinh (2.2} ta nhdn duoc
hai hé phuong trinh mo t& su lan truy@a cla hai song ngang va cac sang doc. Céc hidu
tng nhist hodn todn khéng dnb hudng t4i sy lan truyén ctia bai song vgang. Thém vao
6, hai phuong trinh md ta hai séng ndy cé thé gidi doc 1ap. Két qué thu duoc 1o mt song
ngang lan truya vai van téc C = VE%/2p° thong thudng nhu trong i chuyér dhn hdiva

- 1

khong tén sic, didu nay khic val két qui & |9]. Séng ngang phieg dang

fexpli (5 — o8]
iz mdt s6ng tdn she vol twong quan:

g 4 = e, 2013
R kP + 3kiy &2 . P e~k
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- P _ (24)
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Ti (2.4) ta thiy ngay rdng khi cho trude o thyue ta cd @ Clow® 2= k3 nénf cing thuc
Vay séng tdn sic ngang cling 13 séng didu hoa véi bién do khéng doi.

DE lam sang t3 dnh hudng clia %rudng nhidt vio sy lan truyén sdng doc ta gloi han
chi xét khi Ty =T, = T va khi% c& gia tri rdt nhd so véi dun vi. Gid thuyét sau hop ly
do gid dinb 13 kich thude d4c trung cim bii tedn phdi 16n hon ahitu so voi kich thude
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ctia su khong ddng phist, nghiz 12 46 dal song f‘al: wee phii 4k 18a hode =8 song 5 oo gia
i 40 eho. : ‘
Nghiem song phang doc dite hoa tim & dang:
= genp [ (x — o0} 3 b = Bexp [ By - )]

C1 = CFexp[i (& — wt)]; e, = edevp i (83 — wt)],

g1 = «% 7. W, =elesp [i (Ex — mt}l. o o (25)

La mbt sén'g tan shc va khi bo qua cac 58 hang bic 1dn hon hat theo £ ta ¢ tvong quan
tén sic dgng: : '

o2 Cl ot o kS 4 (3K 4 (CDKT) (L4 Ka) g Cr (KT

+6kP) (1 + KD E2e® + K, (kP +6k2) (1 +KpEf=0. (2.6
’Trong &6 cac §3 khong thi pguyén - '

(k2)* (€9)? (kb)?
. Kk, + 67) 5, Bhh © (CERL)
khi k¥, <7 0 |2 nhing chuln s8 tuong tng ddc trung dnh higéng qua lai clia trudng ohiét
v& trudng bién dang trung binh ; cfia trudng nhitt va truong ndng 46 vai trudag bifn slag'g
tuong 4@, Nhu vay trong trudng agp gioi kan nre'ly Qtuorg tic gifta trudpg ohiét 46 voi cic
T a -3 k 1 i g e
trugng khic dic trung b cic he s& Ko = — ﬁ va I1 hoan toan khong ¢é dnh hudng

' 28 F1 ' -
g1 toi sy lan truydn song doc co budc song khd lon. Tu (2.7) ia thiy tdn tal hai séng doc

tén sic ing véi cac tuong quan: : :
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Ki = ~0. (27
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0} = k3 + (3Kt + (?IO)2 kﬁ{wi} (1 + Kz £2 + 0(EY (2.8)

a® CF . .
So sanh voi k&t qui nhan duge & (5] ta thdy agay rang trong xdp xi da cho tuang
tac gifia trudng nhidt ¢ voi trudbmg bién dang va trudmg ndng 46 chi dua lal mot higu
dinh nhd so vai khi khong xét cdc hidu dng do, _ -
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