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, "' ... ' ' ' XAC UINH DQ DAY CUA VO TRON XOAY 
A ~''"'A \ .... 

KHONG CH~U UON LAM TU V ~ T LI~U PHI DAN HOI 
.. .. ' ' , 

DUOI TAC Dl)NG CUA TAl TRQNG CHO TRUOC 

NGO HUONG NHU 

Trong thiet ke ngmYi ta thl.l'Ong gllng t<_Lo ra vd lam vi~c trong tr<,tng thii khOng sinh ra U.ng 

su.it uOn. 6 tr;:ng thcii nay v~t li~u ella vO drrgc str dt;mg m9t cich tOi mt nhit. 
Dieu ki~n khOng chiu uOn cUa. vO cO th~ dll'c;rc dieu chinh qua cic thOng sO hinh h<;>c nhtr de? 

dtty, hlnh d{lng d1.rCrng sinh cUa vO. van de nay dii d1.rgc nghien cll-u trong m9t sO cOng trlnh [1, 2j. 
DOi v&i vd Hun tU: v~t li~u phi di\n h'Oi d.c bai toin d<,tng n?ty m&i_ dtrqc gilU v&i m9t sO d<;~.ng t!ti 
trqng dO'n giin nh rr tii tr<;>ng ph5.n bO d"€:u theo hrr&ng ph<ip tuye'n, teE tr~mg tren bien song song 
v&i tr\lC quay cda v6 [3]. 

Bai nay nhlm t'im qui lu~t thay d6i d{l day efta vO trOn xoay 13m tir v~t li~u phi dan hOi ch!u 
t.&i tn;mg cho tnr&c theo d, hrr&ng phcip tuye"n va tiep tuye'n v&i du-Cmg sinh cUa vO va tAi trc;mg 
tren bien. Bai toin dtrqc d~t ra va giAi quyet thea lj thuyet v6 hlnh h9c tuyen t:inh v&i gi~ thie't 
d.c di'eu ki~n bien va ngo<_1i llfc khOng g.iy nen irng su5:t uOn trong vJ. Thf d~ cv th~ drrqc xet v&i 
v6 diu. Cac ke't qult sO· nh~n dtrgc cho phep dinh gii d<} 4-nh htr&ng cUa m-frc phi tuye"n din hOi 
de'n 09 dly cU:a -vO. 

~ " ~ ' 
1. CAC Hjj; THUC CO BAN 

Tir dieu ki~n ngo~i llrc va dieu ki~n bien kh&ng g3.y li-ng suat uOn trong v6 ta nh~n drrqc di'eu 
ki~n khOng ch!u uOn cda v6 trOn xoay dU'6i d~ng cic thEmh ph'an bie'n d~ng [3]: 

(1.1) 

cac thlnh ph1rn bi€n- d~ng nay--dm:fc lien hf v6i. _th-arih ph"an ni?i h,rc trong v3 theo qui lU~t 
phi dan hoi sau [3]: 

1 { (T* *) 2(1 + v)gz [T*3 ·(T* T')3]} 
•s = 2Gh'(1 + v) 8 - vT, + 27G2h' 8 + s- " ' 

1 { (T* T*) 2(1 + v)gz [T*3 (T* T*)s]} 
'"' = 2Gh*(l+v) "'-v s + 27G2 h* "' + "'- s . 

(1.2) 
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?:t diy h~ng sg g2 - th~ hi~n mlic phi d~m hBi cU. a v~t li~u, nQi lvc TS, r; drrgc tfnh qua c<ic ngo{li 
hrc tic d{mg len vd nhO vi~c gia.i h~ ph1rang trlnh c5.n b~ng dOi v&i vO trOn xoay khOng chiu uOn 
d.u-61 tic dvng ctla hrc dOi xll-ng trvc: 

,· 
T' =r' Z'+ [jr'(Z'+ X' )dr'+c']:!'l 

'P 7J R-=1" dr* ' ,. 
H 

YJ = secB I () - g6c gifra tie'p tuy~n v&i dtrC:rng sinh va tqtc quay cda vO. 

( 1.3) 

Tir h~ {1.1) va {1.2) coi d(> day h' = h'(r'); r' Ia kholmg each tir m(>t di~m tren du-irng sinh 
de'n tr1}c quay cda vd ta nh~n du-gc phrrong trlnh vi phfin b¥: nh3:t dOi v6i ham h*(r"). Chuygn 
cic d~i hrqng trong phU"ang trinh nay v"e d<:tng khOng-thli- nguyen: 

Z'R 
z = Gh'' ' 

H 

X'R 
X=--

Ghj/ 

C'R 
C=--

GhH' 

r' 
r=-

R' 
h' 

h=­
h* ' 

H 
, T' 

T* = -~-
'P Gh* ' 

TZ 
Ts =chi,' 

H 

). = 2g2 
27H' 

H = 0,98 ·106
. 

H 

Plnrang trinh nh~n dtrqc se cO d;:a.ng: 

::r [1 : v (T.,- vT.,) + 
3~;r (r;: + (T.,- T.s)

3
) ]- ).h~ :r [r(r; + (T.,- T8 )

3
) ]+ 

+ ~~ (r.J+(Ts -T.,)
3

) = 1!v {:r(r(T., -vTs))- (Ts- vT.,) }. {1.4} 

GilU phuang trinh tren b1ing phtroug ph<ip ph fi-n tich theo tham sg he: 

h{r) = ho + >.h, + .l.2 h2 + 0(>.3
) 

nghi~m nh~n d~rgc se c6 d~g: 

{ ' } r T. -vTs T, -vT. 
h{r) =hH-IT.; T~ lexp -/ ( · ")dr + 

rH 'P - v s r T'P - vTs 
'H 

' ' ' 
+ >.2exp(- J a(r)dr) [j h(r)exp(j a(r)dr)dr] + 0(>.3 ) {1.5) 
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_ dh0 3 d( ) 3(Ts- vT,) 3 
a(r) -2-h d - T. T d T,- vTs + ( ) 

o r rp - v s r r T'f' - vTs r' 

f () =( vJ{ _ 3Hdh0 T~ + (T,- T,)
3 

1 r 1 + h2d T. - T + _ 0 r rpVS 

+ H d [T3 + (T. _ T )3]- (T~- T! + 2(Ts- T,)
3)H} 

(T,-vTs)hodr " " s rho(T,-vTs) ' 

, ,., " ' ' '1-. 
2. XAC DJNH DQ DAY CUA VO CAU 

Xet ph 'an vO c'au gi&i h~n bCri r = RO va r = RA. Gih. stl- t<!i bien r = RA va r = RO tic dv.ng 
llfc song song v&i tn;tc quay va phin biJ aeu theo bien vO (h.l). Bi~n cUa vO dm:;rc gia c6 sao cho 
thOa min di'eu ki~n phi moment. Ngoii ra vO cOn ch!u tic dvng ella h_rc theo phuang phip tuye'n 
va tie'p tuye'n d<_tng: . 

n 

z· = L qj;(r')k, 
k=-l 

X*= A 
r* 

Khi d6 tich phan (1.3) nh~n dm;rc cic bii?u thll-c n\>1 h1c dtt&i d•ng khong thrr nguyen: 

R n k+2 k+Z ~--

Ts = r2 [ L qk r K -:;_r; -A( V R2 - r2
- v' R2

- r1) + c], 
k=-1 

T,=RZ-Ts. 

D~t Ts, -T'f' vao (1.5) xiy d\fng cltrro·ng trlnh tinh c<lc bi~u th-6-c tren, trong d6 tich phin drrqc 
tinh theo cOng thtl-c g'an dUng Gauss. 

Nh~n xet r3.ng ne'u trong (1.2) g2 = 0 ta c6 d!nh lu~t CUm hOi HUe dOi v&i vO ding hll'&ng va 
trong phmmg trlnh (1.4) >. se nh~ gia tri = 0. Vl v~y ti~m c~ b~ 0 chinh 11t d\> day ell. a v3 ding 
htr&ng. Khi c6 kg de'n tfnh chit phi din h~i cUa v~t li~u gz f. 0 ti~m c~n thfr nhit ella -d? diy vO 
c6 d~ng: hi 1 1(r) = h0 + Ah 1 

Ke"t qui tinh diJi v&i ti~m c~n b~c 0 vi ti~m c~n b~c 1 khi v6 c'au lam tir v$-t li~u d&ng nhOm 
·C6 ban kinh bien tren RA = 0,9, bien dtr&i RO = 0,2 v&i cic d~c tnmg hlnh h<;K va v~t li~u: 
hH = 0,05, g2 = 0,04 ·10", G = 0.477·105 p.H/m2

, C = 0.03, n = 4, q_ 1 = 0,001, qo = 0,002, 
q1 = o, 003, q2 = 0, 004, A= 0, 001, H = 0, 98 · 106 , R* = lm Ia (Mng 1): 

Bdng 1 

r hiOI(r) hill 

0,3 0,034 0,134 
;, ((/) 

(o; ""·"'' 
0,4 0,0263 0,103 n"J 
0,5 0,0219 0,0798 = 
0,6 0,0194 0,066 
0,7 0,0181 0,058 

Hinh 1 
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RO rang khi c6 k~ difn t:inh phi dan hOi cila v~t li~u, d9 day ella vO c'au trong tnrCmg hqp niy 
h{l) tang len de'n hO'n 3 fan so v&i h(O) d<;) diy ella vd tir v~t li~u dim h'Oi vi v[n thda min dieu 

ki~n d5i v6i vO mdng. 

~ A 

KET LUA.N 

VO lim vi~c trong dieu ki~n khOng ch!u uOn cUa v~t li~u phi d~m hOi theo d!nh·Iu~t (1.2) di.n 

c6 d<} day l&n hcrn vO ctla v~t li~u din h(\i v&i cic (1i'eu ki~n llfc tic cH}ng theo hrr&n.g phip, tie'p 
va song song v&i tqtc quay nla vO. 

Dia chi: Nh4n ngiiy 20/3/1990 
Vi~n Cu Vt-1n. HHVN 
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PE3IOME 

OITPE,l1El1EHI1E 3AKOHA l13MEHEHl15I T011l.IIl1Hbi BE3bi3rl1EHbiX OBOIJOLJEK 

BP AIIIEHl1R, !13rOTOB11EHHbiX !13 HEill1HEl1HO-YTIPYrOrO MA TEPHAJlA 

TIO,l1 ,11El1CTBHEM 3A,l1AHHbiX HArPY30K 

B pa6oTe BbiBe.n.eno AHcfJtPepenu,HaJThHoe ypaBnenHe ,a.mr Orrpe,a.eneHIUI TOIIIII,HHM 6e3LI3rH6-

HhiX o6oJI01.feK Bpau'J,eHI-UI, H3rOTOBJieHHbiX 1-13 HCJUIHe-'\Ho-yrrpyroro MaTep:llaJia IIO)J, .Jl.CfiCTBMeM 

HopMaJILHMX, KacaTeJILHbiX H rrapannerrhHhiX oca aparn.eHll.ff aarpy30K. HeHBHoe peweHHe 

IJOIIyl.feHd MeTO.Jl.OM MaJioro napaMeTpa. KoHKpeTHOe pellleHHe IIOIIYl.feHO C ITOMOIII,LIO 8BM )JJUI 

c<PepHl.J:eCKOI'O ITO.H:Ca. 3a.a.aqa pellleHa B paMKaX I'eOMeTpHl.feCKH JIHHefiHOtt TeOpHH o6oJIOY:eK 

C YCJIOBHeM: 3a,n,aHHLie HarpJ3KH li rpaHH'-IHble YCJIQBHJ:I He B:bi3LIBalOT B p6oJI01.fKe ll3I'H6HLIX 

HallpiDKeHHt!. 

Ban chap hfmh H<?i chuyen nganh 
A .j ,./ 

CO HOC VAT RAN BIEN DANG 
"kh6a II (1991 - 1996) · 

b?m ngay 2/9/1991 

GS TS Dao Huy Bich (ph6 chil tjch), GS PTS Nguy~n Drrc Can (ph6 chd tjch), TS Nguyh 
Van q.n, GS TS Ph~m Kinh Cmnrg, GS TS Ha Huy Cu:ang, ~TS Trlin Chilng, TS Nguyh Van 
Hqi, GS TS Ph~m Hllng Giang, PTS Le Vigt Gilmg, GS PTS Nguyh Van Hu:erng, PTS Nguy~n 
Van Huiin, PTS Ph~m Hong, GS TS Nguyh Nhu Khl.i, PTS Nguy~n Xuiin L'!u, PTS Pharr Le, 
TS Ph~m van Lqi, PTS Thai Nguy~n B~ch lien, PTS Bui Dlnh Nghi, PTS Nguy~n Van Ph6, TS 
Phan Ky Phung (ph6 clnl tjch), PTS Da.o Van Ph~, PTS D~ng H&u Quy, GS TS D5 San, PTS 
Vii Van TM, PTS Du- Qu5c Thjnh, GS TS Nguy~n Hoa Thjnh (chd tjch), PTS Nguyb Thanh 
Thjnh, PTS Phan Vi Tlnly, GS PTS L~u Th9 Trlnh, GS PTS Nguy~n Thuqc, GS PTS Nguyh 
Van Vrrqng (ph6 chu tich kiem t6ng tllU" ky). 
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