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VE MOT PHUGNG Pﬁw LAP HE PHUONG TRINH
BIFN PHAN THED Bmw »o — PHA CUA CHE %}ﬂ
CAN. B&NG

NGUYEN VAN BINH

: Bién do va pha la hai dai lu«:mg ‘¢ trung, hai bidn ché y&u trong dao dong. Xic
dinh va zét 3n dinh theo bign 46 — pha cua cac ché 4o dao doag 1a noi dung khdo sat co
bin. Tuy nhién, ri2ng khi xét dn dinh cta ch? 4o can bang, viée lap h¢ phuong trinh bign
phin theo bién d6 — pha khong hoin tozn don gidn.

Thuc vdy, ditn hinh 1 hé phuong trinh biga phin (d& gon sé chi goi 12 hé bién
pban) theo bién &9 — pha clha chd 46 cdn bing ¢ mot he thong s5 [L. trang 6231, lip tir
hé phirong trink vi phdn trung binh (d& gon, sé chi got la k& trung binh) nguyén dang
khédng chia hai v& cla phuoag teiah pha cho bién 46 — bing cich dua vao cdc bign phin
bién 0 — pha nhu thong thudig, Hé bign phin thu duge o6 dang la gdm mot phuong trinh
_vi phin ciia bién phia bién d% va mot phitong trink luong glic xic dinh géc léch pha
chva biet (blen phan cla géc léch pha khong cd mir).

Trong {2, chiong 1V] 3 nhéda manh ring, so véi hai bién (a, b) (vdi toa &o dao

&onc z, v& co bdn, cd lién hé x == acoswmt + bsinmt. o — tin sd) hai bién blen ds pha cé

vu ditm cho phép zdc dinh ching rhing ché do dao dong loai (1) khong chita tn s§ khong

chng huong md cd logi (2) chua tda s8 dé. Nhung he bién phin chi duge ldp =~ vii phép

chiz néi trén — cho ché 4o dao doeg loai (4} sau do; ching minh ring, baing cich trict

tiéu bien 4o tuong dng tia s khéng cdng hudng, se tim thiy ding cac s8¢ dic trung cla

che d6 dac dang loai (1) ¢4 khi 1ap hé bién phan theo haj bica (a, b). Whi the, wy dat
cv 0 stt dung phuwong trinh d4z trung cda ché do deag loai (2) 4% khéo sit dn dinh cia

ché d¢ dao dong foal (1) nhung chua thuc s¢ cho bigr hé bién phian cda ché do dao dong

16ai (1), Hon nfta, trudsg hop mi chinh t3n 56 cong hudng khéng ¢6 mit trong ché 3o

dao déng (nhu & hé théng s6) ~ truong hep dang chi ¢ vi goe 1ech pha cé mat & vé phal
¢hiz hé trung bish — chus dugc 48 cip den. 7

Trong |3), vai ché 46 cin bing, he bién phis chl duge lip cho ke thian ty chin
va ridag c¢ho bién d¢ [trang 78]; 6 cac hé khie, tinh dn dinh cla ché do can bing ducc
suy ra tit he trung binh nhé tich phén trge ti€p [trang 181-183, & mot thi dy) hodc sau
khi g1 v& hat bién (a, b) - trudng hop hé théng 38 tuyén tinh — nhd phuung trinh dde
trung (cia bé trung binh) [trang 21:-213]. T4t nhién phuong phép duge 1uya chon tuy
- thide 187 dung cdn trinh by nhuag & day, chic han cd su thin trong lién gdan dén ¥
kién néu trong [4, trang 978] cho ring, khi -khai tridn tiém cin nghiéw trén siéu dién bt
bién., khong nhitng s&¢ 13 thira néu dua vao bidn do pha ciia tdt. cd chc toa d0 {nghia la
£fa cd cdc toa 80 cin bing) mi con gdy kho khin vi xugt hidn tish ki di leai cue,
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Nhitag shin xét trén cho thiy vide thinh lip he bifn phin thee bids do-pha cia
th¥ 48 can bing ¢ nhimyg phic rap shdt dink va chus dugc nhdt tri. Nbim Bm siag 9
vin d2, duoi.day, sé xem xét lai dé thiy phuong phap lp ké bifn phin trosg {1} khéng
cd co 50 vh két qud thu dugc-bi hsn ch® va o thé dia d&n sai lim.

§ 1. MOT PHUONG PHAP LAP HE BILN PHAN

- Xé¢ hé deo dbeg & ruyén thong 38 cong hidng thu ditu hda mé ti bai phiong trinh
vi phian:

xﬂ+rmzx =g (Ax — hx ~ kx3 + 2fx cos 2ut) ' (1.1)

trong d6: ¢ — k¥ hiés  tham 38 bé; x, .x', x - toa d6, téc do va gia téc dao dong : 1 —
— tin s8 riéng; 2w — tin 8 kich déng; A = {0 — 1) ~ hé 86 ddc trung cho d6 léch tin;
h, k, f — nhitng hé sé tuong tng hé s8 cin, hé sd phi tuyén dan hdi (gid thiét loai cing)
vi cudng d6 kich dong. ‘ : :

Dua vio bien d¢ r va géc léch pha o theo hé thic:

x =rcos (it — o)) x=—rwsin{ot—g) . (1.2)

va lip hé trung binh: . | ( ?) .

Y o ——(~hw + fsin 29)
2w : o

P el ( A - ERW + fcos 2 ) (1.3)

. i ; 2 4 :
Khi hé 58 cin 40 nhé, ché 49 dao déng dltmg tdn tal va cé bign do xic dinh ti hé thic’
A = ——i—-kfz =AYV higt = (1) = VT hE o2 - - (1.4)

N6 thi A cit truc hoanh «? & hai didm p—, B* tuong ung cac gia tri w? xdc dinh ti
phuong trinh (e — 1) = {2 — hu? Khih — 0, 43 thi A suy bién thinh hai dudng song
song, do ddc 1, cat tru.cgh_oémhﬁ hai diém o, «* aldm O hai phia cia khodng (8-, B*) va
tuong ng cac gid tri o° = 14 f hay A= £ (h1) '
Ngoai ra hé ludn cé the do cdn bing x =0

fuong dng nghidm r = g cha hé (1.3). Trong [11. 4
voi ky hiéu khac, da khéo sat tn dinh cla ché da '
nay nhir sau : '

‘Xem ché dé can bing la ché do dao denyg
cé bige &5 r, = 0 v& co goc léch pha bing o -
Pt cic bidn phin r=r, + O, ¢ = @, + O
thay vao hé (1.3) — khéng chis hai v& clia phuong
trinh pha cho bién do — ching ta duge hé bicn
phan : '

(&) = ° Sr(—~hew 4 fain 2940,
2w
o= "’Ei""" St(A + feos 20,). {1.5) | Hiab 1
w

Phuong trink thit bai quy v& phuong trinh luong gige xac dish géc lech pha :

Cosdp, = - _% 80 2% = - l__rl'__ A%jF2 (1.6)




{trong [1] chi git Joi ddu -+ ; & day giv & ddu — v 1§ do s& thiy 1o & g2y

Thay sin Zp. bol gid-tri cha 5o, phuong trish thi obir eta he (137 w0 shack
RPN T — - Sy
C STy = O (—h o FTT AZ) (1.7
2o

Day Ia hé phuong trinh vi phin tuvén tinh hé s§ hing 53 cia bién phdn bién do
- Theo [1] néu phin crong moc () & vé phdi cta phuong trinh {1.7) <6 phin thyc dm hoac
bing khéng, <hé d¢ cin bing dn dinh. Ditu kien 36 tuoag Gag cac gid trf w? ngoai khodng
(B, B+)} trong khodng 46, ché d6 can bang khoag br dinh. B )

§2. MHAN XET VE €O $& c¢UA PHUONG PHAP

- . Deé dang nhin théy, co s& caa phuong-phip lip hé bién phin vira so luge trinh bay
trén la:ljzem ché 40 cén bing cé goc léch pha hang: 2/ quan niém Bn dinh cha ché d5
can bang theo cd hai bién bién d6 vi pha. Nhung véi ché 46 can bing, géc pha va do dé
khii ni¢m oo dinh cta géc pha khong con § nghia, Dizu d¢ dé nhaa thdy khi tim hidu cdc
dao dong lan cin ché d¢ cdn bing. Thuc viy, dva vio

F PR 7 ‘. hai bin (a, b) theo hé thac: _
¥ = acoset -+ bsinwt - :
@1)
,:"/ 5 1% —w (Finewt ~ bcoéwtj ‘
/ T — Goi M la didm 4nk co toa do (=, X) trén mit
' ] pha oxx. Hai bién (2. b) la tga do cia M trén mat
7 =g Y / = oab quay d&i quanh 0 véi vin t8c géc w theo chigu
""‘m,__ . N ° ~
T quay tit tryc x d@én tryc x; igée léch pha' e = aoM
& T (h2). :
Hinh 2 S

He trung Binh‘ Vth__eo (a, b) la:

i = -ﬂi-{—-hma b (F— A)b s %k’b (a2 + bz)J

dow _ (2.9)
b= [(H- A)a — heb - { ka (a2 + bz)]
, 2o s ;
H¢ tuyén vinh twong g la:
R [«hm +(F - A) b} |
2e.
T 2.3)
b= e [(F 4 AYa - h@b]
2o | ’
Phuo‘qg trink dic trung
2 . .
224 Chy+ -5°—5~ [(eo? = 1% - (2 —h2 =D o (2.4)
@ 400 .
cd bal nghigm (gid tri riéng):
hre = (—ho o VDR | (25)
dew . )
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di2m chz db thi A voi true hoanh w?®) va 7, &F (so c’_léé tiung Kép 2o = At = —F .

- s . i : N g o3
g (ché 4o cia bang) 13 khong suy bita {55 chuong
digh bdi b wiyea tinh

Tup ché xé cac rruong hop gg

iZ
v, 30, ddng digu dao dong lan cin gac 0 coa he (2.2 duuc quyt

Ja—

(2.3) nén ngoai ditu kign b > U ching ta gia thi€t thém:

o2 — 1) (1 — B?) S0 ' (2.6)
AL =2 2

A tuong GUg foai ra khong khio sat trén truc w® cdc ditm #-, B (= ¢, giao

nghia i :

2.
Ba trudmg hop b the xzdy ra:

{. Hai 8 dfc trung fhus vé nguoc déu A L Ry ey

Khi dé: _ e _
£27 A2 hay L - ot i (2.8)

b+ YEETRE >0 hey (@f - 1 - (2 — h20?y << 0 (2.9)

Céc gid tr] tuoing dng w? nam trong khodng (,5;“ LB,
Teén mit oab gic 0 1o diem yén va-diem M chuyén déng
theo -phwong trinbe o _ L
€A+t )»_t

. a=C.e + C ¢
s (2.10)
b—p{Cse ¥ —C_e Y

trong 4o

EYEER C
/w_’\,, Y 2.11)

Khi ¢ — =0, phin 10n cdc chuy®n dong 1ol xa gde
trén hodc tiém can dén Auong ODL <6 do ddc tgos = 4
mot 5§ chuyin doag tién dén gdc trén dusng OD. o

do déc tgp. = — % (hinh 3) ) Hinh 3
D dang nhdn ra 9. VA P2 chinh 13 hai goe léch pha o, & §1viv
i j — 2 +,‘, A .. t - Rp——
-1 g0 i 11850

(chi § ring khi A >0, 2+ > 457 khi A=<C0, o, < 457)

Trén mit pha, khi t — oo cac chuyén dong la hedc tiem cin déa dang zoin, chu
ky mot vong quay la 2njo ; phin Ton co bign d6 tang va gic léch pha bing hodi¢ tidgm
can dén gia toi v, (¢, - m)5 mot sd c6 bicn do gidm va c¢d goc léch pha o {m. + wh Ché
46 can bang knéng dn dinh. ' ' C

2. Hgl 88 S&@c frung thye am wé phan bigs s Ao D he <0 0.

¥hi do dizu kien (2.8) théa min vi:
~he + o FL 2 AZ <10 hay (2 — )% — (2 — h%?) 2> 0 (219

Céc gia tri tuong Ging o ndm trong khoang {«—, B~ ) hodc (8%, «*). Trén mdt oab,
gbc o la diem ni do dinh. Clwyén dang cha M duoc bitu difn trén b4, Th do dé dang
hinh dung ra cdc chuyén dong z0dn trén mat pha: tit cd déu ti€n wai gdc o chu ki mft
pong gquay bing hoic tido dén Znfer phin ldn -cod goc tech pha bing hodc tiem can’ dén o5
mgt 36 co goc léch pha bing . N
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3. Mai 5§ 4§c trwag phive Jida hop véi phian thye am.

Kht 44 -

B0t mghis la o <4 — T hogcwd > 1 4§ (2.14)

;Dr,-mv-::

Hinh 4 _ Hinh 5

Céc gid tri tuong dng «? nim ngoai.doan [x7, x*]. "Trén mit oab, géc o la %ikm tide 3n
- dinh, diém M chuvén déng theo phuong trinh : : : o

' - a = e~ EaU2(C cosept + C_sinept

2 I EOSER sinzpt) - (2.15):
b= pe-ShY2(Cusinept — C-cosept) : .

. [ a— A+t : » |
trong &6 i poa - VAT fT L Y AT (ddu +-(=) khi A == 0 (< O)).
) 2o ! = At ’

Géce léch pha bién thién theo quy-luat :
. tgp = utglept + B) ’ ' (1.16)
trong d6 O phy thude didu kién diau, : : : '
Gée ¢ ting hay gidm tiv theo A ™ 0 hay A < 0 vi gbm bai thanh phin : thanh phin bién
- thign d&u mot géc 7 trong mdi khodng thoi gian nfep ; — thanh phin tuin hoan chu ky [ep
(vie nam ¢ miu s, chu ki nay dai). Trén h.5, bigu dién chuyén déng cta M khi
8 7205 chige xodn nguge Iai khi A < 0. 7 _

Trén mit pha, ¢ chuyén dong sodn tidn v& géc o — tong hop cba chuydn déng
x0dn n6i trén voi chuyén dong quay déu cda mat cab. Chd do can bing bn dinh tiém can.

Nhiing két qui phan tich trén cho thiy" goc lech pha bién thiéa rdr &a dang : ¢é
the tién dén cic gia tri hing (trudng hop 1 va 2) nhung citng ¢ thé hidn thién dau kem
theo phin tuin hoan va khésg cb gidi han chung (truong hgp 3). Cha g téng, tuy cing
duce goi 1a 5n diph tiem cdn, quy lugt bién thién cla gée léch pha & truong hop 2 va
3 hoin toan khac nhau. Vi vy quan nitm ché dé cdn bing tuong tvng goc lich pha hang
la khéng cé co sd. :

Mat khae, khai nidm 8n dinh cig ché d6 can bing & rang chi lién quan dén quy
luar bién thiés cha bién @0, goc léch pha khong git vai- tro gi nen cing khong hop iy
khi khdo sit on dinh cia ehé d can bing theo ca hal bién biég d¢ va pha. . '

§3. NHUNG HAN CHE VA SAT LAM TRONG KET QUA TiNH TOAN

Co the cing ¢d shing shin dinh_trén‘qﬁa vide zem xét cic két qua thu duge khi
dp dung phuoag phip lip ké bién phin rrong [1L

f

2
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Truie hét, theo (1.6), phuong phip va kéc qud thu uge chi cé gin i khi:
' Alsgfhayl = f oK1+ 1 ' (3.1)
tang 4n§ khedng tin s§ thudce dogn {a-, 2] {thyc re, tvong Gng hai &itm 3~ vd Bt mot
33 &dac.trung bing khong trong khi s¢ kia dm, tir tinh On diab khéng tiém cin cha hé
bi¢n phan, ching ta khQng the rdr ra k&t luan v2 tinh On dinh cda hé trung bich). Poan-
trén, chi & mot pbiin cia ving cong hudng ; ngodi doan trén, chua' ¢ két ludn vé bn dinh.
Deé dang dua ra mét thi du trong dé doan {2, «*) quy vé mot didm hé bidn phés
g dua . i dy ) oan {27, ] s i€n - phis
lap theo [1] dan dén nhirng két ludn khong th® chip nhin duge. Thyc vy, xét hé:

X 4+ ofx =¢ [Ax — hx — Bx® + 2fx3 cos2at] . - (3.2)
Hé trung bish Ia: ‘ a - !
. e 1 . . Er 3
e | o B 4+ = fr2ain2e ) 1@ = —— [A — = ke? 2cos2
r= ( € s rsin tp)_ 1P - (A . ke* +fr cosch) (3.3)

Ti do de dang lap ke bién phin cla ché §6 cén bing:
817)'z4-§—h8r;0-;_e_.b,6, :
( Sh@egi0=mA®) 04

trong 46 phuong trinh thi haicho A = 0 nghia la t2a s kich dong «? =1 (). Xét thi dy

hé hai bac ty do khong chiu kich ddng ngoai luc: T
| G+ abx = e b~ koxd + (min 4 n{x;)ﬁ] (3.5)
{2_‘- w%ﬂz = 8 [hgxlz - kzx.g(mzxg + ﬂzﬁ.g} X%] '

trong &6 : wi, g — cdc tin s ridng khéng cong hudng ;
hi, ki, w1, 03 (i = 1,2) — céc hing s§ duong.

Pue vic céc bién bién 86— pha 11, o4, r2, @2z v& lip hé trung binh:

. er 3 nl i .Snn ; i
[ = ot | by = = ket b — 3 g = ratl, 3.0}
k3 2

2 4 2 4oy

. Eny ) 3 Koesle nz . gz

1y = —& Thy — =—=kgwiry -~ —rj[; 1292 = r¥ry.
; | 2 1
2 4 2 40)2 !

Ché d& dao domg cha riéng x| twong tng nghiém dimg :

3 _ ‘ ,
—Zklmfrf = h1; ¢ = hing:rg = 0 (3°7)

pigy ldp he bida phia theo {1], phuong trinh bin phin cudi s cho bita 6y = 0(1)

Pia chi: © Nhan ngay 0]4]1983
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SUMMARY

GENERALIZED — DIFFUSIVE THECRY OF aOLTD ‘\rﬂXIURES
IIL ANIS OTROPY ANDY WAVE PROPAGATEO\T IN COMPOZITE MATERIAL

il

In this paper the lindar elastic constitutive equations for anisotropic compozite mate-
rial are obtafned, The wave propagation in U..h material iz discussed.




