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§ l. MCr DAU 

Ham do chU d:Qng thuOng duqc dL111g trong gia cOng co khi. NO Cl'1 nhi~m vt,t thOng. 
bao thuOng :xu yen. va kip th<Ji S\i bie!n dOng ella kich thuGc dang. duqc gia cOng a:e tt;l' d~ng 
ho~c thong qua nguoi tho ma ·khOng che kich thuoc ~Y d~;~t t6i trj so dn thiet. M¢t kieu 

IIinh 1 

h8.m do chlt dOng dtmg cho may mi\i trOn ngoai' 
(hinh 1) da· a uqc thi~t ke va eM t<JO tb{r a truong 
D4i hqc Bach khoa Ha n<)i. Hai dau do 1 va 2 
luon luon k<;p hy chl tiet 3 nhi:t b truot 4 va Ia 
xo 5. Toim b¢ h~ thong cluqc treo bOi 16 xo la 6 
cO mQt dau ng?tm cO djnh d~ tq.o kha Oing cho d~u 
clo 1. Iuon r\' s<it len be mat chi- tiet dln do. Su 
bitn ci¢ng kich thu6c chi ti~t trong qua trinh gi~ 
cOng duoc chuye.n t6i rnQt bQ chi thj, thuOng xu yen· 
bolo cho nguOi thq biet d(• khc'lng cht;. · 

MQ~ trong nhfrng· yCu c~u quan tr<?ng d~ 
hi\ m do cung c2p th.6ng rin dting la hai d~tu do 1 
va 2 phiH lu6n lu6n tiep xl1c v~oi be m~t chi tiet 
can do. 

Du:6i chly, ttfn co sCJ dua ra mO hinh co 
~tQc cl18 loai ham do nft)', st· thiet l~lp ole ph'-!ong 
trinh vi phim chuytn (l.clnp, Cl.'l:::t JJ0. Sau dt} khci.o sat 
chuyhi d cua h~Lll: do i-rong truOng hqp n•) lu6n 
luOn tiep ~,-ai· (·hi titt c~ln do. 

Tren co su ~o ltn kb du h1n' ctu {1>1Jh 1)J chung t~-t dua ro. m6 hlnh co hoc etta 
ham do (h1hh 2). Trun? ct~_, thay the !l' ;,_u L· L:l]'' lo ._,o'"'tlllh tien ..,,C1i l·10 sO ctrng c1 va IO 
xo xotm v6i ht s~.1 ctrng c:-3• c~-lc h~ l.l!'i ctrng ·-;diy riuqc x[tc l'Hnh theo de cdng thtrc 
rrong [1]. 

Theo hinh 2 hl:tm do ch,_';' dQng ella chlmg tel li-t ffi()t ht;: h6 k1 nOm 3 b~c tt,r do. Vi 
t.ri ella nC1 duQc xJc dinb b0i 3 tham s6 u1 , L1 2 v3 <p. C[tc ng\)~ti lvc ttlc d1,1ng len ham do 
gOm cO: 

·-TrQng luqng cite khau P2, P3 
Lt.rc dan hOi tuyen tinh clw C<ic 1(, .xo v6i c:ic lH~ .s0 ctrng ti. 

.e--_.L\lc din tuyen tinh cUa mOi trUO:ng v6i cUe h~ s6 cil\n bi 
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-· Phan l1,IC: cu::J chi ti-Cl ~...-h.;; d:) Eic dL..cng l2r, h:\r:J. i't1:> 1'-11 . FL; 

Ngoai ra khi xac Cl:inh cole hxc suy rQng cO tinh den nQi 1\tc 0 kh6p tinh tien g!Ua k:hau 2 va kbi\n 3, 
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Hinh 2 

~ ~ 

Trong bai to:in ella chUng ta cac lvc rna sat Cu lOng F1, F2 c6 the xem_ la luOn luOn 
. ' - ----+ ,_,., 

cling hu6ng theo chi~u thu~n voi chi~u quay cua chi ti~t, Chting ta se xem F, F2 khong 
. ph\1 thui)c vito v~n toe tuong cl6i va c6 a(> li:m ty ~~ v6i cto lon etta phan !1,!c phitp tuyfn _, 

N1 (i = 1, 2). H~ s6 ty 1¢ lit f. Tuy la mi)t gia thi~t kha tho, nhung ta c6 th~ chap nh~n 
duQc trong ky thu~t [3, 4], SU d11ng phuang trinh -Lagrange •loai hai [2] 

:t ( ::, ) - :;, = Q; (2,1) 

t• nMn duac cac phuang trinh vi phan thuyen. dong Clla ham do: 

(m2 + m,)~t = m3~; 2cOS'fl + [m2~ 22 + m3(~ 23 + 1; 33 )],~costp -

- m2·r,z 2~sintp + m3(uz- ·r,33)~sitiq>- [m2~22 + m3(~ 23 + ~33)]~2sincp --

- m2 ·1]22~2cos1' + m3(u2 - .·~ 33)~ 2 cos<p + 2m;-u2.tpsincp =- (m2 + rn 3)g --

- C1u1 - btt;, + (Nt -- N2)cos1' + f(N1 - N,)sincp 

ms~2 - m 3(~zs + ~s3) ~-- m3~~'1coscp - m3(u2 -- "fj33) ~2 = 

trong 06-: 

- Cz[l, - (1, ~- uz)] ~- b2~ 2 + m3gcos9 + N2 + ff3NzSign~z + 

+ (uz :_ -~-,,)~]Signt;z, 

( ~ . - ~ [ c 2 2 . I.. .. '" I 
- m3-~23 + ~3J)uz + Dz + J_, + mz\~22 + '!J22) + m:h':;,:;n + ·';3?J!i. (p + 

+ [mz~zz + m3(~ 2,3 +· ~33))~1cos'P + m3(uz- -~33)~~1sin~0 -" 

- m2 ·fJz2~·1sinrp + m3_(ui - 'r}:n)2~ + Zm3(Uz - '~J-n)~lz_;P ·= 

= - C3tp - b3(P - m2g; 22cosr.p + m2g·~22sin~ - m3g(t;z3 + ~ 33 )cosr:p ~ 
- m3g(u2 -- ·r123)sincp + (Nt - N,)~z4 - h;,,NJ + f·Crs4Nz - fNzuz, 

lo dQ dai t~,t nhi€:n cUa 10 xo c2 

1, khoang each ttr aiem (2,5) deri t.r~c l;z 

(2.2) 

(2.4) 



·H, l.:hOi 1u:Qng kl1~k thi;1' 

}i m6 men quan tinh cUa kh2.u thU i_ dOi vGi trt,rc di qua trong tim c-Ua n6. 

~ii, ·!Jii tqa dQ trong tam khau thtT i d6i v6i. h~ toa dQ gan lien vOi khau d6. 

~ib 'tjik toa dQ cUa dibn (i, k) dOi v6i h~ trvc toa cfo gan lien vOi khau i 
Lvc rna sat kho a kMp tinh ti~n giua khau 2 va khau 3 lit F3 ~ f3N3. Cac phuonl\ ttinb 
(2.2), (2.3) va (2.4) Ia cite phucing trinh vi phan phi ruy~n phuc t~l'· De c6 th~ nh~n duqc 
cac phuang ttlnh don gian bon mo til gan citing chuyen ai)ng cita hitm do, ta dua vito phep 
dOi bien sO: 

u1 = (R1 + q1)eosq3 - ~ 24sinq3 + y 4 
Uz = Rr + Rz + q1 + qz 
'!' = q,, 

(2.5 

trong a6 y4 lit tung ai) tt\m hlnh hoc cua chi tiet. quay, R; la tong ban kinh chi ti~t quay 
r va khodng each 61 tU tr1,1c ~i c\en b~ m~t tiep xUc cUa chi tiet quay. 

The (2.5) vao cac phuong trinh (2.2), (2.3), (2.4) vit go qua cite so heng phi. tuyen 
do q1 , g2 , q3 c6 gia tri nhi\, ta nhitn duqc cac pbuong trl.nh vi phi\n chuyen d¢ng tuyen , 
tinh cUa ham do: 

m;<i,. -- m,q~ + [mz(~zz _: ;:,4) + m,(~z3+ ~33 ':_ ~24)]q~ + 
+ b,q,- ;: 24b,g3 + c,q, ~ [;:24c, + f(N,- Nz)]q, = 
= ·- (m2 + m3)g- C1(Rr + y4 ) + N,- Nz 

m3g2 + m.Jl(;:,, - ~23 - ;:,1 + f3 m3('~33 :- R,- R2)Sign(q, +,q;)]q3 + 
+ b2q1 + b2q2 -C2q1 - C2q2 - f 3m3gq3Sign(q1 + q2) = 

= m3g - C2~ + N 2[1 + ff3Sign(q1 + q2)] 

· mz~zzq1 -- mg(~z3 + ~T3)gz + [Jz + }3 + mz(~~z + ·t;~z) - mz~~z~.z4 + 
+ m,(1;z3·+ ~33) (;:,, + ;:33- ;:24) + m3(R1 + R,- 7J33) 2]q3 + 

(2.6) 

(2.7) 

+ b3q3 + fN2gr + fNzqz + [Cs- m,g·~zz + m,g(R, + Rz- '1)33 )]q3"" 

= - Inzg~zz- m3g(~z3 + ~33) + N1(~24 -- f·~z.J) -

- N2(1;24 - h;34 + fRt + fR,), (2:8) 

trong deS ta sV d9ng k)' hi~u 
(2.9) 

' - \ 
Nhu th~ eli' mb ti chuyen dong cila ham do ta c6 ba phuong trin h vi phan (2.2), (2.3) 
(2.4) hoitc (2.6 ). (2.7), (2.8). Ba phuong trinh (2.2), (2.3), (2.4) ch{ra 5 an la uh Uz, <j!, 

N 1 , N 2 . Bn phLrong trinh (2.6), (2.7), (2.8) chua 5 lin 'Jt• q2 , g.,, N1 v8 N2 . Vi v~y phai 
c() c{tc dit~u ki~n bb sung a~ khtr belt d-i hal Iin thl m6i c(l th~ gi~ti dtrQC cite phuong 
trinh n~1 y" 

DiM ki~n de cho hinn do khOng roi khi\i chi til't. quay lit cac phiin l11c phap tuy~n 
N1 va N 2 lu6n duang.· 

Trang c6ng trinh niy ta xet truOng hqp hay g~p nh:it trong ky thtt~t gia cOng co 
khi. D6 la truong hop rhiet dien cit a chi tiet quay hinh tron ban kinh r va c6 d¢ l~ch tam 
e. Khi cl(, cac dieu ki~n be\ sung lit dieu kien ti~p xuc hinh h0 c giUa hiun .do vit chi ti~t 
dln do. Ta ~6: · · 

q1 = esin(flt + ,.), q2 = - esin(Ot + ") (3.1) 
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N2 = - msg + C2!l + m3e f22sin (flt +co)+ ms (~z• -- ~23- ~as)qi (3.2) 

The (3.1) va (3.2) vito phuong trlnh (2.6) va th\IC hi~n m;)t vi>i phep biendoi don giiin ta c6: 

Nt = m2g + Czi'>+ C1 (Rt + y4) + (C1- mz02) esin (nt + oc) 

+ bteflcos (flt + a) + m2 (~22 - ~24) ·qs - bt<;H qs 

- f [Ct~24/t + mzg + msg + Ct (Rt +Y•) (3.3) 

+ (C 1 ·- m20Z- msiJ2) esin (itt+ a)+ bJeiJcos (C!t + oc]q3 

Trong thtrc te cac <hi luang b1 va tich ef riit nhO nen c6 the b6 qua. Khi d6 tit (3.3) ta suy 
ra cong thirc tuong d6i don gian de xitc dinh N1 : . 

N, = mzg + C26. + C1 (R1 + Y4) + (c;.- m2fl
2) esin (flr + o:) + 

The. (3.1), (3.2) vit (3.3) vao phuang trlnh (2.8) ta nhaa duac phuong trlnh vi phltn xac 
ajnh g6c quay qg: 

trong a6: 

tn 0 ;is + b0 q3 + [Co+ Cv sin (itt+ oc) + 'i:iv cos (itt+ oc)J qs 

= h, + hv sin (Qt + ") + Hv cos (flt +e<) (3.5) 

ffio = }2 + ]3 + mz [qz + ·~~z - (2~22 -·- /;z4l ~24 + f (<;22 - ~24) 1]24] 
+ ms [ <~ 23 + ;ss- ~24) (i';zs + ~33- ~24 + h)34- fR1 - fRzl 

+ (R 1 + R2 - 'l)sa)2 ] (~.6) 

b~ = b3 + b1 ;24 (;24 c._ f'Tlz4) 

c, = · Cs - mzpizz + msg (Rt + Rz - ·r,s3) + C1 b4 <C:z4 -- f·r,z4l 

+ f (~24 - l-l)z4) [mzg + msg + C1 <R1 + Y4J] 

ho = mzg <1;24 -.·;;,- fllz·l! +mag [!;z4 -!;zs- !;as+ f (R1 + Rz -- ·r,H)] 

+ C1 (11.1 + y 4) (':24- h124) - fCzn (Rl + Rz + ·~24- ·r,as) 

,l 

Do b1 vii ef b d.c d4i hxQng cJ'L b{; n(:n 

<3.5l co thC <lua ve d~ng: 

mCJq3 + C.,q._, = h() + h,7 sin cnt + c.t) -- <:: [bo g;, + C.v sin (fh +ct.) q.3L C3.7) 

rrong cl6 < la · tham s6 be . 

T6m h=ti cac phan hrc N1 Va N2 dta. Chi tiCt quay tac dt,tng len ham do ciuoc xilc 
dinh theo ci:c bi~u thuc gl!n dung (3.3.i va <3.2). Trong a6 q3 ctuQc xac dinh tu phuong 
trinh vi phan (3,7). D6 la clibn 'khitc nhau co ban gina lo~i ham do mi ch(wg ta kh;;lo slit 
vdi .cUe lo~i ham ci:o chU .:l:Qpg da cluqc cic tic giii kh:ic nghien cUu (5]. 



§ 4, cAc mt!J KIJ):I\ GA.t~ DIH>/G DE HM!II DO liHCING R(ri 

em nih QUAY 

Do ~~ nghia th vc te ta bC, qua die h~ sO din b21 b3 va d~i lu<;mg ef. Khi d6 ·ttr 
phuang trin'h vi ph:ln (}.7! ta c6 : 

Trong qua trlnh binh on nghi~m cua phuong trinh (4.1) c6 dang 
, ho h, 
q, = -- + __ _::_: __ sin (i2t + co) 
, C, C,- m

0
Q2 

Do dO khi tbiet ke phai chon cic thOng sO ella him do sao cho 

<v'= C, +£12 

(H) 

(4.2) 

(4.3) 

TM ( 4.2J vao d.c bihr thlrc <3. 4) va (3 .2) ta Juac eire cong thuc xirc dinh cac ph<ln h;e 
phap tuyen N1 va N2 • Cite bi~u thuc cua eire phiin lrrc phirp tuyen N 1 vir N2 c6 dang chung 
nhu sau: · 

N = A + B sin (nt + oc) 

·Do do dieu ki~n de eho N 1 > o, N 2 > o la: 

A-JB!>O (4,4) 

De eho ham c!o khong' roi khOi chi tiet quay khi thiet ke phai chon cac tham so dong 
hoc va d<;>ng hre hoc ctia ham do thoa man eire dieu ki~n ( 4.4). 

De lam vi dt,1 minh ,hoa ta xet ham do t!a duoc thii't ke vii ehe tao a Tr;,ong Dai 
hqc Bach khoa Bir n¢i. Neu lay C26 = 5N va lay cite tham so c!a chon thiet. ke vao cac 
bieu thtrc cUa Nt va N2 ta c6 : 

Nt>O,N2 >0 

Theo cong thuc (4.3! ta tinh duoe so vong quay t6i hen lir 1740 vimg/phUt. V6i eire tham 
s6 da chon ham do cita chUng ta 1u6n )u6n titp xtic v6i chi tiet quay. 

Trang thOi gian qua m0t nh6m d.n bQ clu T.rutmg Dq.i h()C Bitch _khoa Ha nQi da 
ti€n hanh 1htet b~, tinh toan va cbe t0o mQt s() lo~i ham do chlt dl)ng. Trong. nh6m, cic" 
dt1ng chi (i.E¢ m6n May chinh xtlc phv trich khin.t thit'ft ke va che. t?o, cic dOag chi 0 
R('> nH.\rl Co lH)c ly- tbuyb phv trach kbau linh tnUn dl)ng hrc Vi~c xay d~mg in6 hlnh 
ca hQc clta ham do dut;c toJ.n nh,)m thii.o lu~n v~t tien banh mOt sO thi. nghi ~\m (J PhOng 
thi nghi~m Dao dQng clw. BQ r:n0n Cn lwc J)' thuyet v(:'1 su than; gia cUa -ky su 
Tran Tan HOng. 

Trang bai bao nay cia thiet l~p plnTc'ng trlnh vi phan chuyen dQng ella mQt lo?i h~un 
do chtt dQng c6 S0 dO nhu hinh 1; Sau d6 xac dinh m6t each gan c%ng cic Gi~u ki~n en 
ham do khOng rOi khOi chi tiet qLtay. Lot;~.~ bam do nay da duQc che tf).o ya st'r dt,mg b 
Truhng D~i hoc Bach khoa Ha nQi va mQt vai co sC) slin xuat khac; Qua mau thU nghi~m 
buac dau, sai so do Jon nhat khong qua 0,003mm, 

Vi~c ti€~n h~mh xitc dinh cite tham sO tOi uu ella ham -do vii vi~c tinh toitn .d¢ng 
lvc ham do 0 mo hlnh phi tuyen clang ctuoc tien hanh nghien cuu tiep. 

Dta. ck i : 
Ba.i hpc Back .kkoa 
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ZUSAMMENF ASSUNG 

DYNAMISCHE BERECHNUNG DES ZWEIPUNKTMESS­

WERTAUFNEHMERS MIT DREI FREIHEITSGRA'DEN 

In der PolytechniS"cben Hochschule Hanoi werden einige Messwertaufnehmer fuer dire b. 
te Druckmessemessung aufgebaut. In vorliegender Atbeit wurden die Differentialgleichungen 

eines Zweipunktmesswertaufnehmers mit drei Freiheitsgraden beschrieben·. Danrl wurde dje 

taendige Beruehrungsbedingung zwischen dem Aufnehmer und dem Drehelement beha ndelt 

THONG BAO 

CUA BAN CHAP HANH TRUNG UONG HOI CO HOC VI~T NAM 

Ngay 25-3-1983 BCHTU Hoi Co hoc Vi~t nam ilii. hop phien thucmg ky lan thir 
hai tqi H3. nQi de nghe cJc quy€t dinh dta H¢i dOng BQ truOng_ v~ vi~c c6ng nh?n H(•l 
Co hoc Vi~t flam va b&o ctleu 1~ HQi thea Ngh~ quyet ciia D:~d hQi thanh l~p H·~i 
Co hqc Viet nam t;;ti Hue ngay 5-8-1982, 

BCHTU HQi ·da nh<lt tri cU dOng chi Phq_m, Huyen lam TOng thu k}· HQi. t:hay ckmg 
·Chi NguyenTruOng di c6ng ttk xa ; da quy€t djnh th~mb l?p 5 tU~u ban c6ng t3.c v8 c(r 
de d;c truOng tieu ban g6m ; Tieu ban b0p r,:c vii d6i ngoqi_ (Ngt!y~n Vfin Daa), 
ban tO chile va t8.i chinh (LC Quy~ An), ti~u han bOi du0ng va d~~o tqo (DEw Huy Bich), 
Tieu ban kinh te va ph1,1c v~t san' xu3t (L€: chrc Thang), tH~u ban th6ng tin va xuat biin 
(Ph\!rn Huyen); da quyet ojnh xuc tien thimh l~p 5 phan H¢i Co hqc chuyen ngitnh vil 
cac chi hQi Co hoc aja phuong sau: pban h¢i Co h<;>c d?i cuong, pban Mi Co hqc cMt 
long va chat khi, phan hQi CO hQC Vat dn bien deng, ph:\n hoi CO hoc may, phon h<)i CO 

hoc d~t cta - moi truong roi, chi H\li co h9 c Ha n¢i, chi Hoi co hoc Thanh phO Ho Chi Minh, 
_chi HQi co hQc Hue,. chi HQi co hQc f)J. ntl.ng v .v ... .BCH cta ctr de U.y viCn than). gia ban 
t.ri• bj vi! ~n ajnh thai gian tc\ chUc ii?i h6i thimh l?p cac pban h<)i vi! chi h(\i d6. 

V~ c§.c chi ti6t xh1 hOi qi Trv sO Hf>i Co hQc Vi~t nam~ 208D DQi can, H8. n·~,J~ 
Di~n tho?i 5. 7241.. 


