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KHAO SAT DONG LUC HE VA RUNG MOT BAC TU DO
TREN NEN DAN HOI

TRAN VAN TUAN, PO SANH, PHAN VAN THAO

1. DAT VAN DE

Trong xiy dung cdc méy dim roi dung dé dim d4¢, dim nEn gach v&, tao hinh gach khéng
nung, dim sin bay, dwing, shn nha v.v... thudag st dung nguydn Iy 1am vide cida hé va rung mas
bic tw do trén nén din hoi, -

Khdo s&t hé trén cho phép tim ra dwoc cdc thong s8 co ban 4¢ thist k&, ché tao vi si dung
cdc may 1am viéc cb hidu qud nhit, cic thing s8 co ban d6 la: Khai luong dim cin thidt (),
bign @6 lwe kich thich (F,), tin 58, chitu cao ning dim, gia t8c, cdng suit. Vin tdc 16n nhit dng
véi gée 18ch pha gifra lwe kich thich va mdt trong cdc théng 88 nhwr gia t8c, bién 48, vin t8c gbc,
¢6 thé lam co sd cho vige duy trl qud trinh lam vide t8i wu cla cdc may [3].

D@ gidi bai todn va xién (ddm bio cho cdc mdy tw di chuyén), trrée hét ta khio st bai todn
va rung thing ding theo mét phwong.

2. MO HINH CUA HE VA LOI GIAI
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Hinh 1. M6 hinh co hoc cda d3m roi m&t bic ty do trén nen din hdi
b . . -
1. Bim roi ¢d khdt lwong m; 2. Nén dan hai

Hé hoat déng nher mdt lre kich déng ditu koa F, cos{wt; + ). Nén dwoc dic trung bdi hai
thdng s8 1a: R - h& s8 phuc hdi vin t5¢; ¢, - thi gian va dip. Hai ke s& ady hodn todn ¢é thé xdc
dinh dwge biing thue nghiém [1] cho tirng loai vat ligu cda n¥n cuthe: 6 R <1t < 2m

Phurong trinh chuyén ddng cda hé trén s 13

mi = Fycos{wt, +o) — G (2.1

44.




trong dé: z - toa d8 ciia khdi lwgng m; - géc 1éch pha ban diu cda lwe kich ddng; t, - thoi gian;
G = g - trong lrong; ¢ - gia t&c trong trwdmg.
F. = mirw? -
my - khdi lwgng khéi léch tim
r - bén kinh léch tim
w - vin t8c gdc
DZ xem xét mdt céch tdng quit ta dwa phwong trinh v8 khéng thi nguyén, khi 46 dit:

ma? G
T e
F, o PTR

t=wt;; n=

Gdc tht gian (¢t = 0) tinh tir san va ddp. Géc toa 48 & vi tri cin bing tinh cda hé tic 13 trén
mit n8n din hdi, khi khe hé va ddp Xo = 0. Viy phuwong trinh (2.1} ¢6 thé viét lai nhwr sau:
n=cos(t+p)—p _ (2.2)
Nghiém cda phwong trinh (2.2) sé la:
pt?
n=ay + agt ~ 5 —cos(t + ) (2.3)
1iy dao ham theo ¢ ta dwoe {t - khéng thir nguyén):

A =ag — pt +sin{t + ) : (2.4)

Mét s8 tac gid [1, 2] d3 khdo st hé trén, trong mot s8 tredmg hop da chira ring néu hé lam
vide mét dip véi 2, 2 chu k¥ cida hwe kich thich, hrc va dip =€ 1ém hon lre eda ché 46 lam vide mdt
d5p v&i mds chu k¥ cda lec kich thich, nhung mi%n tbe tai nghiém &n dink rit hep, khong thé 4p
dung cho thyc € dwge. Viy & diy ta cling chi quan tim t&i ché 46 mét ddp v&i mdt chu ky cida
Iwe kich shich.

Pitu kién bién khi ké 1am vige 8n dinh sé 13

n=0; n=-RV,=U khi t=0 (2.5)

trong 46 V,, - van t3c va dip; U - vin t6c sau va d4p. Thay {2.5) vao {2.3) vi {2.4) ta cé:

a; —cosp =20 (a]
az +sing =U () (2.6)
U=-RV, {e)
0<RE<L]
Sau mét khedng thed glan 13 ¢y = 2m — {, lai c6 va dép, lic d6:
n=0; A=V, {*)

& d4y <6 mdt didu kién rang bubde {hay mét gid thidk) 13 vi trf ma khéi lwong m tdch khdi
nén ding bing vi trf bit dBu b va dip.
Thay (¥) vio (2.3}, (2.4) ta cé:

p(2m — t,)?
- 2
ag < p(27 — ty) +sin{2r — {t, — )} =V},

a1 + az{2r —t,) — —cos{ir — (t, —w}) =0

(2.7)

" Dit g = ty—go_"v@y cos(2m— ;) = cos gy ; hay cos | = cos(t, — ) = cost, cos p-+siniy, sinp
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Dit C) = cosiy; Oz = sint, viy

Twong ty ta cb:

cos(2m — {ty — ¢)) = Crcosp + Casingp

sin(2r — (t, — )} = C1sinp — Czcosp

" Thay (2.8), (2.9} vio (2.7) ta dwoc:

ay +az(2r - t,) ~

ag — p(27 — ty) + Cisinp — Cacosp =V,

p(2m ~ ty)z
2

Tigp tuc thay (2.6a) vao (2.10a) véi tp = 27 — £y ta cé:

2

t .
cosgo-l—cugtg—%—Clcosp—czsm(pzﬁ

2

i . t
(1— Ci)cosp — Casinp + asts — I—J2~2~ =0

Ta chi xét c4c thanh phan:

trong dé:

{1 —C1)cosp — Cysing =sinacosp — cos asin g = sin(a — )

1—-0C) =sing; Ch=cosa
(- 01)2 + 022 = (sin a)z + (cos a)z =1
1-20,+C2 40 =1

- Vé&i Cy = costy; Cp = sint, ta cd:

1—201+c052ty+sin2ty= 1
1-"201 =0

1 1
Cy = 5 hay cost, = 2’ ty =

Cz=\/§/2

Thay (2.13) vao {2.12} ta cé:

Ti€p tuc thay (2.14}, (2.11}, (2.13) vio (2.10) ta dwoe két qui sau:

g —ptz + Crsinp — Cacosp =V,

1-Cy=sine; a=n/6

P
Caats — F sin(r/6—~ ) =0 (a)

—Cicosp—Cssinp =0 (a)

(8)

(6)

(2.8)

(2.9)

(2.10)

(2.11)

(2.12)

(2.13)

(2.14)

(2.15)

Véi O sinp — Cycos o = sin{p — t,) va tir {2.6b) (2.6¢) ta b thé vidt (2.15) lai nhir sau:

as — pta +sinfp — x/3) =

Pty .
agty — Y +sin(r/6— ) =0 (a)

dg + sin
R
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Tir (2.16a) ta cé thé rit ra:

_ ptf2 = sin(r/6 — )
5 =
ta

thay a; vio (2.16b) ta dwoe k&t qué cudi cling

pts  sin(r/6 — @) N sin ¢
2 tq R

4 ptz _ sin(r/6 - p) -0
2R Rty

+ sin(tp — 7 /3)}+
(2.17)

. Phwong trinh sifu vigt (2.17} 13 nghiém khép kin cda hé va rung mét bic tu do trén ngn dan

hai (b 1) ' ,
~ Truwdng hop dic biée R = 0, téc gid {2} bing phwong phdp gidi tich di tim dwge mign tn tai
gid tri cla thong s8 p 48 hé lam vide &n dinh véi thid gian va dip t, = 0 v t, # 0.

" Trong thwc t&€ n¥n thudng dwoe coi i vat lidu ¢6 tinh din bBi - nhét [1], ¢é nghia R # 0.
Phwong phap nghién ciru bing gidi tich chwa gidi quyét trigt dé vin d8 dong lwc hoc cda hé k.1
B3i viy & diy ching ta <6 thé khdo sdt hé nhd mdy vi tinh. Mbt trong cdc dal lwong dic trumg
cho n¥n 13 hé s8 phuc hdi vén t8c (R), thudmg cé gia tri khéng [én. Bwée diu ldy R bat ki (B # 0)
gik si chon R = 0,01, nhér cac bidu thire {2.13), (2.15b); (2.17) v mdy vi tinh d& dang nhin dwec
méi quan hé V,(p) biéu difn & hinh 2.
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Hinh 2. DB thi bidu difn m&i quan hé gifa tdc 46 va dip vi thong 8
dic trung ddng lwc hoc p cda hé. V&1 R = 0,01, ¢, = n/3

Tir 45 thi h.2 ta d& dang nhin thiy ring: Hé lam viéc én dinh fmg v&i 0 < p < 0,456 va gid
tri vin t8¢ va dip Ién nhie (cdng hwdng) dat dwoce khi puay = 0,45. Véit, = 7/3, p = 0,45 nhe
mdy vi tinh ching ta hodn toin xic dinh dwoc khodng thay d8i cda R mi & d6 hé vin lam vide
v&i ché db va dip. Trong trwong hop cu thé trén 0,006 < R < 0,7,

3. KET LUAN

1) Khi xiy dung mb hinh todn hoc di gin mé hinh véi mét s& digu kign rang bujc, Néu tdn
tai nghidm thda man phwong trinh v 14 nghidm khép kin cda hé thi ddng thdi thda min didu kién
ring budc trén. Mit khic néu £6n tai nghidm vi cdc khodng-gid tri thong s8 twong dmg, thi trong
cac khodng d6 may s& lim viéc dn dinh.

2) Hoin todn cé thé s dyng phwong phip digu kién bién thay cho phwong phip ditu kién
ban d%u 48 gidi bii todn va rung ¢é hé co hoc k.1, lam vide 8n dinh theo chu k¥ cda lwe kich thich.
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3} C6 thé m& réng dinh luit va dip cia Newton (t, # 0} dé nghitn citu déng hoc hé va rung
trén nen din hdi {R # 0). Trwdng hop trén thoi gian va dip khd 16n ¢6 gis tri bing t, = x/35.

Céng trinh dwoce hodn thianh véi sy hd tro cda Chwong trinh nghién cfu co bdn trong linh
vwe khoa hoc ty nhién.
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Trudng PH Xdy dung, DH Bdch khoae HN

TAI LIEU THAM KHAO

1. Burxosckmit M. V. QcHopw Teopuu BubpauumoHHOR Texnuku. M., 1969,

2. Baprasos C. A. MamimsHE 1 o6 opyAoBal®s A4 yOIoTHeHHs IpyHTOoB. M., 1982,

3. Tran Vin Tufin. M4y véi cdng nghé va rung ding trong xiy dwng. Théng tin KHKT Licogi.
57 /11E-92. :

- SUMMARY

INVESTIGATING DYNAMICS OF BEATING VIBRATION SYSTEM
WITH ONE DEGREE OF FREEDOM ON ELASTIC FOUNDATION

In this paper an analytical method for studying dynamics of a beating-vibration system on
elastic foundation with the aid of computer is presented. The obtained results will be applied to the
calculation and optimal design of vibration machines worked by the above represented principle.

HOI NGHI CO HOC VAT RAN BIEN DANG
TOAN QUOC LAN THU TU

Tiép néi truyeén théng cda cdc Hoi nghi CHVRBD todn qudc lin thir nhit 4/1974 {Ha N&ij,
lan tht hai - 7/1989 (Vinh Phi), I5n tht ba - 8/1991 (Ha Nai), Hai nghi I3n thit tw niy dwee t8
chire tai tiwong Dal hoc K§ thuit L& Quy Dén (Ha Noi) tir nghy 20 dén 22 thang 10 nim 1994
12 mdt sinh hoat khoa hoc quan treng nhim trao d&i cdc két qui nghitn cifu, cée ¥ twdng méi
trong khoa hoc cila cdc can bd nghién ctu, gidng day vh fmg dung trong cic linh vuc chinh cda

CHVRBD & nuéc ta. ’

Trén 300 dai bifu gdm cic bdo cdo vién, cic nhi khoa hoc va cac vi dai dién cic co quan quén
¥ khoa hoc, co quan théng tin dai ching di t&i dw Hoi nghi. GS TS Nguyén Vin Dao, Chi tich
Hai Ce hoc Vidt Nam, Gidm d&c Pai hoc Quéc gia di tham dw va phat bidu ¥ kién ddnh gid cao
sy hoat ddng cia Héi CHVRBD.

Sau khi nghe bdo cdo cia BCH Hsi CHVRBD, cdc bio cdo chung, cdc dai bifu di nghe vi
thdo luidn 127 bio cio khoa hoc tai 5 tidu ban cfha 174 tic gid, trong 46 cd 14 tic gid ngwdi nwée
ngoii thudce Australia, Phép, Anh, Trung Quéc, SNG, Viét kitn & Prtc va Bi. Khong khi trao d&
hoc thuit hio hirng. Cic cdng trinh nghién efru d3 phét trién cd ve s8 lwong vi chit luomg, da
chi ¥ d&€n nghién ctu co ban, d3 gin véi thue ti&n vA cdng nghé.

Héi nghi da thanh cdng t8t dep, cac bdo cdo s& dwoe tuyén chon vio tuyén tdp cdng trinh

khoa hoc Hdi nghi CHVRBD toan qudc.
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