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NGUYEN vAN BMl 

Dao dOng elm bUa treo lj rnay ngbi~n Ouoc-khao sit trong C<J.c c6ngtrinh [1,2). Gitn 
clay, Vi~n thier ke may nang nghi~p B¢ Co khi Luy~n kim dat van cle tiep t1,1c nghien 
clru bai toan n6i trtn, c6 chU }' them ml)t sO yeu tO m6i cUa chuyen ciQng. f)6 la khi t)' 

sO p2;J2 khOng qua nhtJ so v6i don vi (xem 
[1]), khi c6 hrc can rile dung va giai thich 
hi¢n tuQng dao dOng dta bUa kh6ng pb[ii 
quanh ctubng thitng OA mtl quanh AA', hm 
v6i OA mQt g6c khOng d.Oi ·Z 0 (hinh 1). 

Ket quJ nahien ctru cho thav dine 
trong truiJng hqp"'-t}c s6 p'i.j/:.: kbO;g qu~ · 
-nhO so v6i 1, cAc gia td cQng hu6ng cUa 
ty s6 rfl l6n bon de gia tri tuong ung 
khi p'f!2 rat nhc\ so voi l (xem [1]), khoirng 
33%~ Khl- cO lt,tc can tac d\mg thi tn,1c c16i 
xtrng cUa dao dQng tuong d6i cih bUa se 
bi l¢ch rn0t gee a

0
• 

De ti~n theo dOl, chtmg tOi dt10g 
d.c k}'' hi~u gan v6i bai [1] ; p 1ft bin kinh 

Hlnh :l 

qu:ln tinh d.1a blla treo AB dOi v6i tn,J.c GZ' di qua trong t3m G d1a bl1a v9. song song 
vOi trt.rc Z, cOn r Ia ban kinh ci:'1:1 rUto ; l 1& khoJ.ng each tlx Hlm treo blta A den t'rQng 
tim G. 

T2, coi i:n:w, ti'co h th::mh dOng cblt, chieu dai 2!, khOi luc;:mg m. Lay toa dQ suy 
r6ng la cclc ("(}c .i0 \-0. 'f do bc1n kinh OA ~l~l tba.nb AB !:JO -;r6i duCmg thitng dUng (hinh 1). 
Goi I 18. m6' metl qu8.n. tinh clw r6to OOi v(1i tn;c OZ, chn J !a m6 men guRn tinh clw 

L_l 1') 

thanh Al:3 d6i V•_'Ji true gua A v;x vu6ng g6.: v6i mit phJng XOY, J ~= Lll-, 

3 
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TI = - fD g ( r COS G) f 'j COS 'f) 

(1.1) 

(12) 

Gil! thit:t r:\ng h,rc cin: IZ O~t q_i dif:m B~ each A rnl)t clo~n s va c6 mOt trong d.c 
f:iey.ng s_au cta y 

--> -+ 

2) R = -- htv~. V~1 , (1.3) 



ttoEO:!'.l.g: l10 P-9 hl,• hz la h¢ $6 t\ 1~, vfs h v~~(>to -v:~n t6c i.kn vi, VB L't glM td van tOe 
dH~m H, 

COng ng~1y<!n tO ella lvc dn b_ 

0i\. = R. 8rR =_Q,? O'.p + Q¢ 6¢, 
·-~ ~:... -~>" 

(
, ' n" \" ( cj n '1 IB;:::;:: f Sill {:1 -.J-. ~ Slfl cp / 1 + r cc:s x' j- :) COS 'f) .J• 

QeD ~ Qq.J la e;ic k)· hieu chi hrc d.n suy rQng : 

Q• = -- SR
0

, R" = ho, [S (1- r') + rcos Y], 

(J day, dau cham va da\1 phay tren cite chfr chl tuong Lmg d(lo h~\m tbeo t vat t1 .. 

. = d/dt,' = djdtJ) tl = (•Jt; (() = ~ - v~~n t6c g6c clia ro to. 
Phuong trinh La-go·rang doi v6i tQa d<:> 'I' c6 dang 

J ~ -- mrloJ2 sin\' + mg/ sin 'P = -- S R0 (1.4} 

ho~c du6i dang khai tri en 
4 ' ).2 . . lj ? • Tv" + j,_2\' = S* h ( r + s) - Hv + -

6 
vB +" s1n tt _, "\' cos t1 - Z v· stn tt + 

cr + - y3 cos tt ·- H1 , .. ~ + ... , 
6 

(L5) 

trong U6 d.c s6 h?ng khOng viet ra la nhfrng sO h~ng chU'a· Y t1 d.c luy thira b~c cao han 3, 

S* = Sfmi2w, H = S* hs, cr = ,.,~fw 2 , w; = gfl, /,2 = rfl. (L6) 

Giii tbi~t hrc ciin (h) lit nh6. D0i lugng a nho khi ro~to q01ay nhanh ("' > u>J. 
6 day ta xet dao a<)ng nh6 ella thanh AB, So hang ih·3 Jit,nb6 (A'- htru han). Cite s6 
hl)ng cn·2 ~ hv2 duqc gia thfr Ia nhtrng vO clmg be b~c cao lwn dtc sO hsmg vlra n6i a tren. 
N~u chl giil lai a ve phai ct•a (1...5) cac s6 h0ng vo cling be cimg b~c vit dua viw ky hi~u, 
,• d~ chl d(> be ~y ta se c6 phuong trlnh vi ph:ln ci\a chuyb i!i)tig cin bi;a nhu sau 

' 2 
~ Y" + lh· ~ s jS* h (r + s) - Hv' + ,2_ \'3 + o· sin t1- cr v cos ttl, ' (1.7) 
3 6 

S6 hang khong d~i c S' h (r + s) a ve pbai !a thanh phan th11 nhat cu• 1\fc dn suy 
r¢ng sC lam l~ch tt\tC dao dOng cl1a btta mQt g6c o:~ xac dinh bl1i cOng thU:c 

OC
0 
~ cS*h (r + s)f' 2 (L8) 

V6i cac thong sCi [l]: r ~ 7,9 em, I~ 3,50 ern, cu ~ 300 sec- 1, s · 6,:l em, P ~ 3N (tron, 
luqng bila), h ~ 7,10· 2 Nsecfcm, taco oc, ~· 0,246 rad =H''05 

fJ{lt 0 =- '\"- et.
0 

ta cO the viet pbuong trinh (1.7) du(d thwg 

8" +1126 · cf (t!, 8, 8'), IL9) 

i'J d&y bO qua. cic s6 h:;u.1g -,ro d1_ng be bdc can bon J, 

' \ '1.2 ,.-; 1j co,:~ '\:J_ )- "-

/ 
3 2 -·A· (l,lO) 
4 

Giii thi~t ri\ng tan so dao dong rieng Q lay cac gia tri xap xi bang 1: 

Q2 ~1+Bfl (2,1) 

t.roog d6 e A l&! d(l i~ch tan sc~. Ta tim nghi$m cUa phuong Lrtnh (L9) d11\Ji d?ng 

e ·~ a cos~' 6' .~. - a sin~' ~ ~· tl + 111, (2,2) 
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da -
-- "" - e(- L',(J -1 !) sin~, 

dtJ . 

a d'Jl •c -- s(- !';() + f) cos~
dt! 

Trang xap xi thU nhat ta c6 th~ thay vi'. phai ci\a (2.3) bilng cac giit tri 
chung [3]. Chu y rang theo (1.10) trong truong hQp nay A2 ~ 4/3, ta c6 

da 3 
- ~ -- s(Ha + rr costp), 
dt] 8 

dtp 3 ( _4 l . ) 
a dti = 88- 3"'• -6a3 + "sm'i' .· 

(2.3) 

trung binh cua 

(2.4) 

Dao d¢ng dirng OtrQC xitc djnh boi cac phtrong trinh ~ ~ ~ = 0. r,_en hlnh 
dtJ dtJ 

2 bi~u dii!n dtrong c¢ng huang img v6i c:ic thOng s6 rr = 3,1 • 10'3, H -~ 12,3. 10--3 theo 
cong th\rc : 

4' 

' 
!l,ff 

Q,J 
(),2 I 

0,{78 

c,g:;··--·-,-----.-:-';o:; .12 2 

Hinh 2 Hinh 3 

Girl thcr U !fly cite giit tri liin c:)n 1/2 (i. 2 ,--.. 1/3) : 

-? l 
u~ = -+ sLl, 

4 

Ta tim ngbiem d1a phtrong trinh (1.9) duoi dang 

r: ; a . ~ 0 =a cos;;, f} =-- stn;; 
. 2 

1 
-tt+'l'. 
2 

Cric phuong tr!nh xrip xi thcr nMt doi v6i a va 'l-' se Ia 
da 3 . 

- ~ - - s (Ha- cr a sin21jJ), 
dtJ 8 

dtp 3 ( 8 as ) a--~ -z -!la ---+ <Yacos21Jl . 
dtt 8 3 12 

(2.5) 

' ' I 
I 

(3.1) 

(3.2) 

(3.3) 

tl 



II¢ nay c6 de nghit;m d\rng 

1. a "' 0. 

t g21j1 ~ HI ( --':.'__ -
12 

2 1 
0 ~-+ 

4 

(34) 

(3.5) 

Tren hinh 3 cho dubng cQng hu6ng trong tru(mg. hop a = 3.1. . 1.0-2
1 H = 2,5. l0-2. 

Nhi:i:ng doQ..n ve cttrt -net tuong Ung v6i ~he do chuytn ct(_)ng khOng On din.h. 

~ 4-. NHh.N XF;T 

1 -. ' ' 
1. Voi Q .-# 1, 4 ta c6 tr,on.~ xilp xi thir nhift nghiem sau day c(w phuong trlnh (1.9) 

El = acos ~~ 

da . 3 
-- ~- ~sHa. 
dtt 8 

(4.1) 

Ro tang 1a a -,..Q khi t _,'" oo va vi trl f)= ·o lm d:j1~h ti~m c4n. Viy trong truOng hqp 
1 

fl2 + 1,- ho~ctheo (1.10) khi 
4 

r 4 1 
-~-~1o 3 ' 3 (4.2) 

:Btta treo se nam 0 vi tri AA' (8 = 0), trong dO g6c cc
0 

-auoc x6c cttnh bOi c6ng thtlc 
(1.8). Trong thvc te vi r >I nen khi thiet H chi citn chon kich thuoc cera beta sao cho 
r/1 + 4/3. 

2. Cite b~t qml tren day tlm tbfiy trong xflp xJ thlr nh:'it bang phuang ph~tp trung 
blnh h6a. ·Neu xet den dLc xclp xl dp cao lwn ta se tim du·oc them mOt sO gia tri cQng 
huOng khic C:r.:la t)' sO rfl. Ttly nhien. d.c gi?, tfi C'l)ng lnr(mg trong. xilp xi thlr nh3t a 
quan tn)ng han d .. 

3. Neu hrc din thu6c· d0ng R = __, hr v~ ~ thi tJ cUng cO de b~t qml tuang tv 
nhu tren~ v6i g6c J~ch ~.-: 0 va h~ .:;6 H d.c c{inh bOi die c6ng thlrc 

4. N~u hrc can c6 d~ng R ~= -- h2 

( 4.4) 

:t. Khi t·V sO ~lJl2 kh6ng nh2J qua so v6i don vi, de thOng s6 cl1a m{ty nghi~n 
phiH cbqn sao cho 

r . .j. 1 
-"F-
'J :3 3 

.:1. 

i; 
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(._\:.: 

r' fl' <<1 
2. Vl c6 li,rc din c!Juy(;·n llc.lBg ntn btla treo se khOng nam .::! Vi tri xuyen Hi.m, rna 

nam l~ch mQt g6c a,~ di,nh bCd c,c'mg thlrc (l.8), ho~c (4.3), (4,4). 
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SUMMARY 

ON VIBRt\ TION OF HANGING PENDULUM IN. HAMMER CRUSHER 

In- this article the vibration of hanging pendulum in hammer crushe~ is investigated 

in case when the- ratio. F2 fl2 is not very small in comparison with 1. It turned out that 

' the suitable pa~ameters in this case are. 33% l,arger than that in the case p
2

fl2 ((1 [1]. 
Because there is the friction the pendltlum vibrates not around straight line OA ·but arOund 

A' with ~n angle 7.
0 

de,ermind hy (t.3 ', (•.3), (4.4 ). 

N_gJ y 6--1-1984 tat Tru(:;ng D0i · hqc Bitch khoa HB. NQi, dOng chi DO Sanh chti 
nh_i~n:- b¢ .'; 0n_ co lf thuyet: _th_~:nh_ l:·.iCn ~an bi~n t~tp T~p c~-i C~ hqc da bao v~ thanh cOng 
l~?t an !1en ~l Kboa hoc vm d~ tat « Ve clmydn iirng cua cac lzf Cr; hrc eMu iiJn kh ». Day 
b luit an T,en si d~lu tien ve co hoc V~t la luan an Tien sl thlr hai throe b.iO ve a 
trong nu6c. ' . . . ' 


