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BQ TAT CHAN D(lNG UJC CHO MAY KHOAN 
N''fF'~';r v 'N' IHQ •. ,~.""if-_,_,J..L~I, 1\ VQ. 

He l_;.ltlr t~r clao ct¢~lg c ~JD mlli kh08]} 1 ngmYi ta aa dt'mg m¢t CO' cau d~c ·bi¢t 
(b. -1) g0m 6ng t:lt cb.Un 2 v6i ldrp dn 3. T1~· d.'lo I!Qn&: cUn mill khoan 1 phit sinh do 
ma sat gill·;;-, aau mi:'ti I:110.J.D Yci C'hi U_,j~ khou.l 11· Chi tiEit 1;:hO{ti1 quay v&i v?n tOe g6c 
lchOng d}'ii, Lrong khi mUi l:boan chn.ven d¢ug quh ti~n thilng cling v&i v~n tOe 
khOng dOi .• 

Trong c6ng trinh [11 ·ngt:i':ri t~: GJ r.:;l{lO s_:tt b9 ta~ mey.nh, khi d.c 1h6ng sO cUa 
n6 hfi'li h~n va c1i cf~n l-;;.6l ln:~n li U(-\ t bi~:u qn8. tiit chffn eao~ _din tang h~ sO ma 
sti t clra l&p din 3. 

Pi1an aau elm h§j hio l::ly }Jg'hi8ll Cl_:ru bQ tilt cl~_an yCu, kbi UQ cll-ng-Cz vi m6i 
men quan tinh Iz nhO. Hai pb8.n c@n l~i ctw btti b§.o trinh bil.y I-'¢ tat ch:1n phUc t~p 
khi n6 li-8'1 1;,?: din tGi v<.il'i d\1:;-;g-ql l-ho:;:c-

K_et quJ l1[;';2i&n c6:u cho th8y v<td hQ tili chR.n m:ttnh~ Hing h;rc dm ella m6 
tru<.Jng- c2n 3 s::> lir:n rO r;)t bi·'n .'19 hoilc t&.t hoin toan cho d¢ng cUa dvng cv 
khoan. -c.~)n ·\-,)·i ~'¢ ~At chil.n y~'u,_ cflq ni.10.i ch~~l- hf s5 c:ir1 ell:;:_ ;n6i tnr&ng 3 mQt cflch 
thJcb_ hgp mdd c0 hi&u qu::i ch_o dc)ng cL!.G. d',lDg C\-J. khoan~ 

Gi3 tlnl: de l\Jl'c din lh nQr), t::J_ c6 lhe Yi8t cc1~ phuang trinh chuy8u d¢ng cUa h~ 
kh<io sat trong- trmJng hryp hQ Uit cb6.n L1 du&i d~ng: 

lie~+ c,a" = c 1- r<e, -" 021 + Mcil,) 1. 
!z (j, + C2G, = h Cfl1 - fh!. (1.1! 

Trong 0:6 k.}· hi~n : 
Ib Iz - m6men qu)_n thb, cil;o, n1Ui ld10aD 1 va 6ng rat chlin 2· 
C!, C2- dQ c(rng hili xo8n eli~ nll.i ldwa11 va Ong Uh ch:ln" 

h - h~ s6 can. cil:: m6i trw'rng 3. 

• R 
ru:((h) = t.cd1 - ~DJ ; a, ~ 1.~\ nhi:tng s.S duang. 

ChU Y ril:1g, t·i o11g tnr&ng hqp b¢ tM cb.Un « m~nh :o cic phuong trinb chuy~n 
i!<)ng c6 d>;np. 

Jtil; + c,B1 ~' c!- h(U;- Bz) + r,I(Ii,)j, 

IcBz + CzBz '~ oh(B1 -" lJz) 

v~ QH:u ki0n 1ddr t\t d::tO G¢ng eUa dt.J-11£;' Cl,l khoan a [l] 

h =::::- Gt 

(1.2) 

(l.S) 



ta e6 : 

Nghi~m c~a phuong irlnh (1.1) c6 tM tim du&i d~ng 
81 = :·,_cosCIJ, CD = rtll + W1 

6~ = aiMcos<l'> +· Ns;n¢), 

Trong d6 : 

Thay ( 1.4) v<1!o (1.2) vn giJ;i c1e phuang j-dnh thu dtrQ'C d6i v&i 

da ~ · · · 
~ - --'- [h(9z- 61) + M(01)] sin<l>, 

d t &l1I1 

dw - e · · • 
a--· - --[b(8 2 - 61} + WI(6,)]cos1> 

clt Wd! · 

da 

dt 
va 

(1.5) 

d<!J 
dt 

(1.6) 

Th1JC hi~n viec trnng hinh h6a cUe ph,uang trinh n:ly theo tb.Oi g\an ta se dugc 
de phuang trinh xf\p xT S3U aay : 

M a---=-
dt 

Trong d6 

Bif~n d:Q ch'mg n = const sf~ 

1. a = 0, /Jn Ujnh nt£u 

1. a'=/= o, xac djnh b&i: 

" -hWL\itl 
2!, 

"= w!Izlw~ - w]! 

~- ~0)~-~[2 = r:h - _ ____ch __ > 0 
4 1 + cr2 h2 

(1.9) 

BrtCmg bien dQ (b.2) chn s\r pb1,-1 thu(Jc c1:'!.':1 hi&n dQ .'1 V\\O h~ sO ma sat h c6 

q;rc ti0u tQ:i gU1- tri 
1 . 

h = h* = -- . RO r&ng L1 dG hi~u qua titr chin cao din ch~n 

" 
1 h 

h =-·. Ngo~i ra~ na:u h~ sO (!. clE: ma s;it pht tuy~n nhO thua gia lri or;"'=- thl h;r 
cr · 2 

dao d:Qng xo~u clra ch;mg ct.l Jd10:1.?1 se ho&n tob.n b~ cl~p t3.L Tren hinh 2 c:ii d:u<'Yng 
cong tuang 1Tng v6i : 

1 - l'l* < C(;~ 2 - l"l_-j< = a:, 3 - C(* > «. 

Hinh I tllnh 2 

-~ 

. L "'-' n 



2 
Dl}NG Cl} KHOAN 

Gia thiT 0ng tilt chffn 2 uen kH ditn h@i v&i diJ_ng CJ;! khoan 1 v!)oi h~ sli dln 
hiDi Ct:z· Khi d6 c8.c phtrang tri.nh chuy'En dQng se c6 <il:;tng 

' 
·x;li1 + c161 + cJZ(B1- 6z) = • [ -h(fiJ- 6,) + M(il1 ) ], 

I,'g~ + czB2 + C12(6z - Bt)= •h(6; - e'2) 

Bua vaci d.c kf hi~u 

2 Ci + C12 I, -- Cti 'Yi = ~ i = 1,2 
!; l!(Qr - Yf) 

n; = ~ [rz 4· Y~- V(yf- Yil2 + 4Cf>/hb J 
Q~ =-+ [ r; + ri + ·v(y{- y~J2 + 4C[z/Hiz ] 

vi thvc hi$n phep bien d~i 

!a dmyc ~ac phuang trinh sau a:ay trong ltiJa Q¢ chul}'n 

& i!ay , 

t~ + QI ~1 = SKt(f1 + /tfa) 

~2 + fl~ ~2 = e!{z(f1 + lzfa) 
1 

Ki = 7 , 

Iz 4- !il:; 

r1 = -h(8.1 - e'zl + "ri, - ~ ri~. rz = h (61 - e~l 
Ta tim nuhiCffi' cli.a cit;.:; phuancr trlni-1 (,],t) ult.r{ri ciiancr • 

0 • 0 • ~ 

(2.2) 

(2.3) 

(2.5) 

(2.6) 

trong d6 i = 1,2 vii. ai, ~i H nhfrng hi6n chua biet. Thay d.c. bl~u thlrc nay VilO (2.4 
vi! gi<li ra v&i cc\c bi~n m~i ta c6 : 

(2.7) 

Trung binh h6a vB phai ctin h~ (2.7) tlleo lh&i gian chl1ng ta cdJ d.c phuang 
trinh x:lp xl thli' nhit nhu sau: 



Tbr da.y suy ra cac nghi~m dWng ai = canst. 

1· a 1 = a2 = 0, iin djnh nh oc < (1 - l,)2h 1'0 " < (1 - lz)'h. (2.8) 

2· a2 = 0, a1 + 0 xac cf~nl1 bOi: 

_::__ 0niar """ - (1- h)' :c. "> (1 - !,)'':• 
4 

bn djnh neu 2._ ~O[af > __!_ [a- (1 -/r) 2nj 
4 2 

3. at = 0, az + 0 x2.c djnh bCri 

2._ ~lila~ = a- ( 1 \- l,\2h, o: > (1 - i,)2h 
4 

~ll djnh neu 
3 2 

1 1 /2 '- ~Q2,L> - [a - (1 - .,) b 1 
4- 2 

4. al + O, a2 =f= 0 Dhnng kh6ng On. dinh 'A1 

Tren hinh 3 bi'en t!li~n Sl.J". p1H;J thnQc Q--e 
cUa bi~n dQ tv cMln theo h%

1 

sf~ dtn h. Nhl.n:1 
ve dl,lm tm:mg Ung \'6-i S~l' On dinh ci'm duo 

3 0 ,.,, • 3 ,. 2 , 
d/?ng c«.n At = ~ l-"~t1av Az ~ - ~~~z8i· 

4 4 

Ket 'qua tim duq;c e-ho ihUy J·B.n ~"! Uing 
rna sat ella. m6i tru&ng cin d~ln t(d Yi~e gL1m 
bien d:¢ cUa tv dao -d'Qng clia cl1}ng clJ kho_t-tTt-

!Iinh 3 

§3. B('l TAT CH.iN Y~U Ll£N ro~T DAN Hi'H 
V(H D~JNG CT) KHDAN 

(2 9) 
' 

(2.10) 

(2.11) 

(2.12) 

h 

BAy gi& ta :s6t h¢ tit chL1 y0n, k.hi f~, C-~ v:1. C;_z L\ :lhl·ng cl)i f..rr_r~12 nbr)J c5.p 
g:, Khi c16 c!1c phuang- trlnh dmy&n 'rl¢ng (2.1) ~1b ;;--..:\-nh: 

It if,+ c101 = s[- C1z(G1 - 5,) - Hr:i1- A2) + '!(G!)] 

. Ta bi~u dien nghi~m clia- c:ic phuang lrinh nily @H~d ri1Q.ng 

fh ~ aCos(l), 02 = a(Pc.:)sci> + Qe;l·t:..<D) 

b day ki hi~u: 

<P = w1t + <f, '"; •= c,;r,, wi 
2 ( -:; ?• 

p = h Wt + C1zh Y-~ -- Ml) 

h 2wf + Ii.(Y{- wf) 2 

= C;/lz, y] '~ (Cz + C·z)/Iz 

l:_c_uJT:•((_,)f ~"'- (,y~,) 
~ Q = ~;-__ 

0
z +---~ ~-(.1,2 .---(_,_) 1)2 ~ 

-- '- 1 -~ 2 J, 

D~ c6 cac phuang trinh Q6i v&i nhi'fnp; bi8n m0i n vi ~ ta Lhay 
phuang irinh thiT nha':i dra h~ (3.1) va gi~i ra G6i v&i dn/dt, d 1~/ill.t: 

(3.1) 

(3.2) 

(3.3) 

(3.2} voo 

' (3.4) 

Th1Jc hi~n Vi~c tnmg binh h6a v6 pUti ciln cc'lc plnrmll] trinh nay ta dugc' 
trong x~p xi thl'r nMt : 
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2) a ef= 0 xae dinh bbi 

;)"''-. - ~,(,-'j a -·· r:; "~ 

4 

(3.5) 

Bm:'rng bi~n d(} C-110 s~r ph:.1 thn(;c c~Ja bi&.;_, (t\) ulao U:Qng a v:lo h~ s0 din h c6 
qrc Ui!;u t'i di~m : 

h ~ h* = h 1Y~ - ~\<f! 
Wl 

I:((·::~ - c_u~) 2 

'2(\JJjYj - {!){! 

(3.7) 

(3.8) 

Bb.i bao d3. dt c~p Q_'Cn CiJ s·.~y l,J'r Unly~l: ella vi¢c tilt h)-' chan d:Qng cho may 
lh B• · h · l ' ,~r ., ' .?, -·1· ·- ·"' c1;y [')1 ~a· a·a· ~-a ( Q:;tll• ang CHC :11) ( 7D.g cC!:C ,~r;, n '!~<1 ('.U'_l t'J~\1 CJU'l ll'U··~C .«' ... _,, .' C 0 1 u 

xet aay dU. han [1] dtc trui'Y~lf?: JlWP cdJ th7_) xily r0 c:·::;i_ 'l,;Ji 1H) r/tt chin yfiu Vi! b¢ tat 
ch~n m.uh c6 liBn k8t ctan 'h.Oi \~'')', d",~n,} C~l k:w~t-.J.. . 

t. V&i b6 tiit cb:ln mnDh, 1.t\i de ,LH) 1;4 :di c.~;a nO ;-:;fm h'l'1' i_!::ing luc d.n cUa 
m6i tnrhng se !.:im gi<im rO rfl 1Ji8n ll(> Ho:L~- dc)p t!l~ iFl:~n !0~.11 o}a) dQng_ cha J~Ui khoan. 

2. V&i bQ ti:l:i: chan y6u, khi d\l dtnCf xocl:1 ~,.31 m·~~ ~-nco·, rru'1~1 tinh ci'i-:'. n6 nhO, 
dlll thi€t ph8.i chtrn h$ ·s& dH e\!a m(), tn.:dY11g :.11.)l (;;tci-t Llfch b9p mriri giiim e·o hi~u 

qu5 <ilao d¢ng cU!:t miii khon.n. 

Dia chi : Nhqn ngay 20-6, .. 1987 
Viln l:hoa hpc VN 

, 
Kit\0 
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SUMI\1ARY 
DYNAI\JIC ABSOH.BEH. FOH DRH~LING INSTIHHJENT 

For i!lamping the self- e:s:citecl oscillation oi i.he in.slrument v.1hen @rilling tb:~ 

hole in metals a Special co~1s-trudi0~1. is us·c\i: Cn_-_:1) 1 \Vbch consists of a cylinalrical 
absorber tube 2 with vihroilla-;:1ping layer 3o c 

It turnelll out that for strong absot·ber iEcre:-tsi.ng !.he frir;tion of vibrordamping 
layer leads to essential decn::a:=;e or full dampi:;g or (J.Scil.latwn of the instrument. In 
the case of weak absorber, for optimal damping of l.hat OBcil~ation it is necessary to 
choose the suitable value of tbe frietioD. 
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